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VABSTRACT
The aim of this study is to examine the balance between labour 
demand and labour supply. The surplus or shortage of labour among a 
sub-sample of land operating farmers in Wargabinangun Village, West 
Java, Indonesia is specifically investigated. The study also observes 
the influence of the demographic factor upon the behaviour of farmers 
in utilizing labour and farm land.
The Cross-sectional data used in this study were collected by 
the Agro Economic Survey (AES) Bogor, and cover the utilization of 
labour in agricultural and non-agricultural activities, sources and 
levels of income, and socio-demographic aspects of the farmers 
sampled. The data cover the 1979 dry season, together with the 
1978/1979 wet season for certain elements only (e.g. income from trade 
sources, hired-out labour and husbandry).
The empirical analysis of this study is based on two main 
theories: (1) the Labour Utilization Approach (Yotopoulos, 1967 and 
Yotopoulos and Nugent, 1976), (2) the Demographic Differentiation 
Approach (Chayanov 1966). The first theory gives a method of 
measuring the surplus or shortage of labour among the farmers of the 
sub-sample, whilst the second theory examines labour use relationships 
pertaining to family structure. In the examination here the Adult Man 
Equivalent Production Units (AEPU) and the Consumer/producer ratios 
(CPR) of families are related to the total area of land operated, and 
to the utilization of farm household labour in economic activities.
In general, it is found that a labour surplus tends to occur 
among farmers who cultivate less than 0.5 ha while a labour shortage 
occurs among those who cultivate 1 ha or more. There are 
statistically significant differences amongst farmers, grouped
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according to <0.5 ha, 0.5-1.0 ha and >1.0 ha of farm land operated. 
The less land farmers cultivate, and the less non-agricultural income 
they earn, the larger their surplus of labour. It is found that one 
out of ten male farmers was in disguised unemployment during 1979 dry 
season.
The area of farm land operated varies significantly between 
different AEPU (Adult man equivalent production unit) and 
(Consumer/producer ratio) groups, which supports Chayanovian 
demographic differentiation theory. Viewing family economic 
activities or other activities such as rice planting and hiring out of 
labour, it appears that the higher labour force available in a family, 
the more labour is hired out. A rather uncommon case occurs where the 
the more the labour supply available to a family, the more hired-in 
labour is demanded. This is due to the fact that the village we 
observed is situated in a coastal area which has good irrigation with 
simultaneous cultivation and harvesting systems. Families making high 
average use of their labour accordingly tend to need relatively more 
extra labour at peak periods.
It is hoped that the result of this study can be used in basic 
planning for village development, particularly in increasing the 
utilization of excess labour force in the agricultural sector. The 
study also indicates directions for more accurate and reliable future 
research on this topic.
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GLOSSARY
Household The nuclear family who are consumer of goods and 
services and suppliers of labour.
Kabupaten An administrative division which is more or less 
equal to a district.
Kecamatan An administrative division which is more or less 
equal to a subdistrict.
Labour The human exertion (bodily or mental work) put 
forth in pursuit of some productive purpose.
Middle peasant Smallholder working on a very small farm which he 
either rents, share cropping or owns.
Palawija Secondary crops.
Pekarangan House yard.
Rp. Rupiah, Indonesian currency, official exchange rate 
- 1979 U$ 1 = Rp 625.
Sawah Wet rice field
Subsistence 
level of living An expression to signify a degree of poverty where 
income is barely sufficient to sustain life. The 
term 'subsistence' is generally closely associated 
with the idea of extreme poverty and minimum levels 
of living. Sajogyo (1975) suggested a 'poverty 
line' of 360 kg rice in urban areas and 240 kg in 
rural areas of Indonesia.
1CHAPTER 1 
INTRODUCTION
1.1 The Importance of Agricultural Labour Absorption in Economic
Development
In the establishment of national policy, the issues of full 
employment and capital formation, along with other aims of national 
development, require particular attention. One problem is the 
underutilization of labour, both urban and rural. A large reserve of 
disguised unemployed manpower is a feature of almost every developing 
country, but most particularly of densely populated rural areas. 
Thus, the direction of manpower development in Indonesia has been 
turned towards improving human resources in order to bring about full 
employment. This is important, since underemployment - also termed 
'invisible', 'hidden', 'disguised' or 'concealed' unemployment (Ojo 
1979) - is an indication that manpower is not being used to full 
capacity and is therefore a waste of human resources.
According to Uppal (1969), "by utilizing this surplus labour with 
zero marginal product, it is considered possible to step up capital 
formation without draining away resources employed in the production
1. Hauser (1974), categorized inadequate utilization of economically 
active people into 4 groups:
1. Underutilization by reason of unemployment
2. Underutilization by reason of low-hours worked
3. underutilization by reason of low-income, or the 'working 
poor' and,
4. Underutilization by reason of mismatch between education 
and occupation.
2of alternative goods and services". Since Lewis (1958) published his
theory of Economic Development with Unlimited Supplies of Labour, many 
oeconomists have been trying to develop a theory of how to use 
excess labour in rural areas. In general, they have found that the 
'disguised unemployment of labour' must be seen as a most abundant 
source of human capital in national development of developing 
countries, and attention to its better use is the most vital of 
development policies.
In Indonesia, the problem of disguised unemployment is 
particularly crucial, because it can be a source of unequal income 
distribution. Unfortunately, our understanding of the uses of 
manpower, particularly in rural areas, is still very limited. Collier 
(1979, p.103), for example, showed that Geertz (1963) was not 
conscious that "non family labour in rice production is extremely 
important" in Indonesia. Other Indonesian specialists such as Hart 
(1976.a, b) tried to understand Javanese life by posing the awkward 
question of how Javanese farmers, who in general own such small plots 
of land, can continue to survive. She answers this question from her 
own research in a village in Kendal, Central Java, which showed that 
they survived because they had a number of other non-agricultural 
activities. Therefore, before moving towards planning for some 
development of the economy through more intensive use of excess 
manpower in the rural sector, we will attempt to investigate more 
thoroughly - so far as data are available - the extent to which there 
are excesses or shortage of labour in the village. In addition, we 
will attempt to investigate the influences of family members and 
structure and of other demographic factors on the behaviour of the
2. Among them are included Fei and Ranis (1969), Jorgenson (1961 and 
1969), Johnston and Mellor (1961).
3farmer in allocating his economic resources, especially labour. This 
objective will be discussed in greater detail below.
1.2 Objectives of the Study
The objectives of this study are to:
(i) analyze the extent and performance of labour absorption in 
agriculture through a case study of farmers who operate land 
in a village in West Java, Indonesia. The level of labour 
absorption in the village level is very important for 
Government to understand in order to formulate policy.
(ii) show the demand and the supply pattern of labour at the 
village level. Using family structure and composition, the 
study will analyze the patterns of household labour use and 
show the extent of household labour surplus or shortage.
(iii) show the relationships between demographic differentiation 
and the main factors of production, which are, land 
cultivated and the use of man power, both household and non­
household.
1.3 Study Area and the Data
In this study use is made of cross-sectional data collected and 
put on cards by the Agro Economic Survey (A.E.S.) Bogor, for the 
village Wargabinangun, Kabupaten Ceribon, West Java, Indonesia. This 
is a coastal village, 10 metres above sea level and about 25 km and 
120 km respectively from the Kabupaten and Provincial capital cities 
of Ciribon and Bandung. Details are given in Maps 1.1 and 1.2.
Data were collected in a full-enumeration survey of the village 
communities. The questionaire was filled in by 138 heads of household 
in Wargabinangun village. Of these 58 households were non farmers,
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6including farm labourers without land. The distribution of the sample 
households, the location and situation of the village of 
Wargabinangun, can be seen from Map 1.3.
The data refer mainly to the dry season 1979; some data also 
refer to the entire year, including the wet season 1978/1979. Because 
this study is centered on the data available from the dry season, this 
is made the main focus of the study on the assumption that the 
situation in the wet and the dry season are the same. Data available 
on an annual basis include hired-out labour, income from trade 
sources, wages for salaries labour, and gleaning. Data for the dry 
season includes data on farm enterprise such as use of farm labour and 
non farm labour, non-labour input, outputs, etc. Full data are 
available from 138 heads of households. Of these only 11 households 
are owner operators, 69 operate land and 56 are non farmers including 
wage labourers in agriculture. Because this study aims to analyze 
behaviour of farmers who operate land, and because of some problems of 
data reliability, a sub-sample of 67 land operators was selected for 
analyses.
1.4 Statement of Hypotheses
Within the broad objectives enumerated above, the following 
hypotheses are tested:
(i) Surplus or shortage of labour in agriculture depends mainly
on total farm size and the size and age structure of a
household. We can expect an annual (seasonal) surplus of
labour for the small farm and an annual (seasonal) shortage
3of labour for the large farms.
3. Based on assumption that technology is not change.
Map 1.3
Map of Wargabinangun Village 
Kabupaten Ceribon, West Java
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8(ii) Farm size expands and contracts as "Adult man equivalent 
production units (A.E.P.U.)" or "Consumer/producer ratio 
(C.P.R.)", the potential supply of family labour, increase or 
decrease (Chayanov, 1966).
1.5 Outline of the Subthesis
The study is organised into 5 chapters. The present Chapter 1 
(Introduction) explains the importance of the problem seen in the 
framework of economic development in Indonesia. Besides that, the 
objectives are outlined, together with the data to be examined. A 
statement of hypotheses is made.
Chapter 2 (Theoretical Background) provides the basic theory 
which is used as a starting point for the discussion of the 
hypotheses. Methods of analysis are also discussed.
Chapter 3 (General Farm Characteristics and Labour Absorption in 
the Village Sample) is composed of the results of calculations of 
answers from respondents, and gives a full picture of the situation in 
the sample village and of the data available.
Chapter 4 (Empirical Results) determines first the supply of 
labour and subsequently the demand for labour. The relationship 
between these two variables provides the results of the calculations 
of surplus or shortage of labour in each sample household. A further 
section illustrates the demographic differentiation theory of Chayanov 
(1966), as applied to the sample village.
Chapter 5 (Conclusion and Suggestions for Further Study) presents 
the major conclusions of the study and the policy implication which 
can be drawn, and suggests some further research areas.
9CHAPTER 2
THEORETICAL BACKGROUND
In this thesis two aspects of labour absorption in agriculture 
are elaborated. The discussion below centres around two major 
theories i.e. Labour Utilization Approach and Demographic 
Differentiation Approach.
2.1 Labour Utilization Approach to Surplus Labour
2.1.1 Surplus Labour in Agriculture
In agriculture in developing countries, the basic unit of 
production is a household, where the labour supply is mainly drawn 
from the members of the family. Agriculture is commonly organized in 
owner-operated small family farm units. Ishikawa (1967, pp.250-253) 
has prepared a framework of analysis in respect to the supply and 
demand balance of farm labour in general. Most of his analytical 
techniques are based on Georgescu-Roegen and Sen's work (1960). In 
the following, the mechanisms of supply and demand which determine 
self-employment of labour in the peasant farm household are analyzed.
a. Labour Supply
The mechanism of supply of family labour can be explained through
Figures 2.1 and 2.2
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Figure 2.1
Supply Curve of Family Labour
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In Figure 2.1 indifference curve uQ,.... , u^ between income and
leisure are shown. 0E on the vertical axis indicates the maximum 
labour hours a family can physically supply which also includes the 
intensity of work done, which is considered very important. 0FQ on the 
horizontal axis shows the minimum standard of living of a family. 
According to Ishikawa (1967, p.251), when 0E and 0FQ are of such 
magnitude, tan / OEFo ( x ) equals the average hourly labour income 
corresponding to the minimum living standard. If the hourly labour 
income is equal to x or a little bit higher (e.g. x'), in an 
exceptional case, the family is willing to spend all of 0E for labour. 
If the hourly income is larger than this (such as x")> the family
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prefers to spend part of OE as leisure, 
for leisure is given by the point F2  
indifference curve U2 coincides with the 
hourly income EE'. OG is the amount of 
labour wanted is EG. Thus, the labour 
this form of diagram is given by FqF^^F^.
The precise length of time 
where the tangent to the 
line corresponding to such 
leisure, hence the time for 
supply curve of a family in
Figure 2.2
Modified Supply Curve of Family Labour
Inco m e from  
hourly labour
H o u rs  of 
fam ily  labo ur
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Figure 2.2 shows the changes in both axes of Figure 2.1. The 
labour supply curve Fo^l^2^3 is transformed into MQKN in accordance 
with the changes in both axes. According to Ishikawa (1967, p.251), 
under the ordinary situation of demand for labour, the behaviour of 
labour supply may be fully explained by this curve. But when the 
demand for labour is exemplified by point C-p the hourly labour income 
(C0Hi) is larger than MQH and the total labour income (CQH-^  x CQC^) of 
the family above the minimum standard of living (M0HOM^); but there 
remains an unsatisfied supply of labour corresponding to the labour 
hours HHp In other words, the family wants to work HH^ hours more at 
this hourly income level.
Willingness to work is not just determined by the supply and 
demand of labour. Everyone as a resource owner has a decision problem 
whether to provide service to others for hire-payment (market uses) or 
to engage in self-employment (non-market or reservation uses). This 
is the problem to choose between labour income and leisure. The 
individual can not "buy" more than 24 hours of leisure per day and 
also can not "sell" more than 24 hours of labour per day. Suppose 
income (I) and leisure (R) are both "goods", that is, more income 
means less leisure and vice versa, the choice between I and R can be 
drawn as in Figures 2.3 and 2.4.
Figures 2.3 and 2.4 show that at endowment position EQ the person 
has R* of leisure and I* units of endowed non-labour income such as 
from property earnings, gifts, etc. If the person faces perfect 
competition in the labour market, the budget line starting from E to K 
has a constant slope, where an increment of income due to an hour of 
leisure sacrificed is equal to the wage rate (i.e. ^I/^R = -w where w 
is the wage rate). Hirshleifer (1980, p.449) states that "the budget 
equation says that a person's achieved income I is composed of endowed 
or property income I*, plus labour earning wL (i.e. I* + wL=I)".
Figure 2.3
Optimum of the Resource-owner 
and Income Expansion Path
I n c o m e
I
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Figure 2.4
Optimu... of the Resource-owner 
and Price Expansion Path.
I
I n c o m e
P R E F E R E N C E
D IR E C T IO N S
-> R 
Leisure
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So, the amount of additional income (^1) for which the individual is 
just willing to sacrifice another unit of leisure (^R) must be equal 
to the income increment (w). In the marginal approach, this situation 
can generally be formulated as MRSr = MRSe = w (i.e. Marginal Rate of 
Substitution in Resource Supply = Marginal Rate of Substitution in 
Exchange between I and R = wage rate). The individual's resource- 
employment optimum will occur whenever the resource-owner's preference 
(uQ, U p  U2 > U p  ...) tangent the budget line as at the tangency point 
G in Figure 2.3 above.
People normally work somewhere between zero and less than 24 
hours per day. Of course, an individual very well endowed with 
property income (I* very large), might choose not to work at all. In 
case of non-labour income (I* increase and w held constant), the 
budget line shifts upward via parallel manner, which shows that more 
income and more leisure will be chosen. In the Income Expansion Path 
(IEP) this situation has a positive slope. On the other hand, in the 
case of variation in wage rate, rises in the wage rate will make the 
budget line become steeper as shown in Figure 2.4 above. The Price 
Expansion Path (PEP) first has a negative slope and than a positive 
slope whenever w continues to rise. This indicates that for 
relatively low wage rates more labour L will be offered, and for 
sufficiently high wage rates less labour will be offered as the wage 
rises.
b. Labour Demand
Assuming the current organization of agricultural production^
4. The marginal productivity of labour of the production function is 
assumed to be declining continuously, finally reach zero, at a 
given irrigation and agricultural technique.
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and that no extra land is left for cultivation and no technical 
progress takes place on the existing agricultural land, ve can further 
assume that the marginal productivity curve of labour in current 
production shifts eastward in proportion to the amount of capital 
formation made in land, as shown in the following figure (Figure 2.5).
Figure 2.5
Marginal Productivity of Labour 
in Current Production
A
O u tp u t
A
H o urs  of labour
S o u r c e :  S I S H I K A W A .  196 7  p  49
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With no capital structure on a given area of land, the marginal 
productivity curve of labour is BDq, and the corresponding average 
productivity curve is BCQ. When q amount of capital formation has
taken place on this land, BDq extends to BD1; with a further q amounts 
of it, BD^ extends to BD2 with distance equal to DoD^.
It is assumed that even in a circumstance where surplus labour 
continue to exist in this sector, it is likely that the family labour 
is put into land invariably to the extent that its marginal product 
becomes equal to the amount (m) of extra consumption required by its 
marginal input. In Figure 2.5, this point is shown by hQ, h^ and 
corresponding to the successive shifts of the marginal productivity 
curve; the magnitudes of the marginal and average products 
corresponding to these points remain constant and are equal to OD and 
OC, respectively (Ishikawa 1967, pp.49-50).
The average and marginal output curves described above, seem to 
represent the average and marginal demand curves for labour in self- 
employment, in the case of the owner-cultivator. In the village 
observed owners are also workers as well (see Table 3.6).
c. Mechanism of Supply and Demand of Family Labour
When the supply and demand curves of family labour shown in 
Figure 2.2 and 2.5 above are reproduced in the same figure, we get 
Figure 2.6.
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Figure 2.6
Determination of Self-employment of Labour
I n c o m e  a n d  o u tp u t  
per  h o u r ly  la b o u i
C -----
2 M 1 H o u r s  of
fa m i ly  la b o u r
S o u rc e  S IS H IK A W A . 1067  |> 2 ‘j b
From the figure above, the curve BA and BE indicate the average 
and marginal output curves of labour respectively, and 
represent the supply curve of labour at the period 1. Thus, the 
existence of surplus labour and its magnitude are determined by the 
distance of ADp the unsatisfied supply of labour (Ishikawa 1967, 
p.255). Many economists besides Ishikawa (1967, p.255), point out 
the definition of surplus labour as differing to circumstances where 
the total output in the farm sector will not decline after some 
portion of the existing farm labour force leaves the sector. To
5. Among them are included Yotopoulos and Nugent (1976), Marthur 
(1964), Johnston and Mellor (1961), Lewis (1958), Fei and Ranis 
(1969).
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illustrate this situation, suppose at the initial period the number 
of the family labour force units is y. Then the hours for which one 
unit of the labour force is actually able to work are OG/y and those 
for which he is willing to work at the existing earning level are 
OH^/y. Next, suppose at the period 2, some units of the family labour 
force are taken out from the agricultural sector and the remaining 
number of the labour force unit is z, then the labour supply curve 
shifts westward to the new position of M K N in such a way that OH^/y 
= OH2 /Z. Further, as may be assumed that the production possibilities 
remain as before. In such a case, as long as the curve BA crosses the 
curve M2 K 2 N 2 at a point below D2 , according to Ishikawa, (1967, p- 
.255) the actual labour hours per unit of remaining labour force will 
increase from the original ones of OG/y to OG/z, and both total labour 
hours and total output of the family remain as before.
A more sophisticated approach may be to attempt to measure the 
extent to which farm households are willing to work more than they are 
actually working. A statistical method along this approach has been 
adopted by a few countries in Asia (Ishikawa 1967, p.286). This 
concept of surplus labour is essentially the same as that of 
'disguised unemployment' or 'involuntary unemployment'. According to 
Ishikawa (1978, p.87) the concept of involuntary unemployment, applied 
to the landless labour family, is defined as the state in which the 
family desires more work in the labour market at the prevailing wage 
rate, but cannot find it. The concept of disguised unemployment, 
applied to the cultivating farm household, is defined as the state in 
which more work is sought but not found, either in the labour market 
at the prevailing wage rate, or in their own farm at a rate of return 
corresponding to the supply price of family labour for work within the 
farm. In the case of a community consisting of a few landlords and
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many landless labourers, determination of employment and involuntary 
unemployment can be illustrated graphically in Figure 2.7
Figure 2.7
Determination of Employment and 
Involuntary Unemployment
M a rg in a l  p ro d u c t iv i t y  
o f  labou r ,  w a g e s  
(dol lars)
In p u t  o f  la b o u r
(hou rs )
S ource  S ISHIKAW A 1978 p 80
Assuming no capital input, the curve JAK represents the marginal 
productivity of labour (identical to the community's demand curve) for 
the community with the given area of land. Curves LBM and NCR are 
alternative demand curves corresponding to situations in which there 
are quantum increases in total employment due to employment 
opportunities. Curve WCE is the supply curve of labour of the 
community. If the output value corresponding to the yearly minimum
6. The shape of this labour supply curve resembles that of the supply 
curve in Figure 2.1 and 2.2 Both curves have a flat section along 
the minimum subsistence wage rate in where earned wages should be 
sufficient for maintaining a minimum subsistence.
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subsistence level of the family members to be supported by a labourer 
is taken to be equal to the area WOA'A, and 0A' represents the normal 
hours of work of community in a year, the minimum subsistence wage 
rate below which the worker cannot survive is 0W. The labour supply 
curve will be horizontal along WC, because labour is supplied at the 
constant supply price of labour. The gap WC represents the range in 
which labour may be expected to be forthcoming at the subsistence wage 
rate. This is because some labour is still underemployed over this 
range. Point C' represents the minimum subsistence level employment 
(hours). It is expected that after the community reaches employment 
level at C', the supply curve will rise. Beyond this point, a higher 
wage is required to induce extra labour input (Ishikawa 1978, p.87).
Ishikawa (1978, p.89) then extends the analysis to the 
determination of employment by differentiating between four cases 
encompassing four different institutional arrangements i.e. where 
market economy arrangements prevail, customary community arrangements 
which bring no involuntary unemployment, institutional arrangements in 
which employment determination involves many types of 'exploitation' 
of agricultural labourers by landlords, and the combination of these 
three types of institutional arrangement. As an example, in the first 
institutional arrangement where market economy arrangements prevail,^ 
involuntary unemployment of the size A'C' in Figure 2.7, would emerge 
if there is no opportunity for employment outside the community. If 
an opportunity is available, the aggregate demand will shift eastward 
to LBM, eliminating the involuntary unemployment, but will still 
remain to the extent of B'C'. In the situation of the minimum 
subsistence wage rate, full employment will occur, when the
7. Details of the other three of these institutional arrangements are 
given in Ishikawa (1978, pp.89-90).
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aggregative demand curve for labour shifts further to reach at least 
point C in Figure 2.7.
2.1.2 The Measurement of Surplus Labour
In Wargabinangun, 7.5 percent of the total land operators own 
sawah land more than 2 ha, whereas 85 percent own less than 1 ha. The 
remaining 7.5 percent are middle farmers owning 1-2 ha of sawah land. 
In addition, from the total population 42 percent are landless 
farmers. Details are given in Chapter 3.
Ishikawa's involuntary unemployment model in Figure 2.7 is 
relevant to the Wargabinangun situation. Thus, Ishikawa's involuntary 
unemployment model in Figure 2.7 can be applied, and needs to be 
calculated.
Using the labour utilization approach, surplus labour can be 
traced by comparing labour used for agricultural operations to the 
total labour available to the farm households. Many studies have
o
already been done on the measurement of surplus labour in agriculture. 
Yotopoulos (1967, Chapter 6) has elaborated a method of microeconomic 
study addressing the problem of estimating the agricultural labour 
input at the family farm. The determination of labour employment 
makes use of deterministic relationships to compute the total family 
labour supply (or labour potential), the family non-farm labour 
supply, and the family farm labour supply (or labour available). The 
labour input (or labour demand) for each farm is computed directly 
from the questionnaire.
8. Among them including; Kao, Anschell and Eicher (1964), Martina 
(1966), Robinson (1969), Wellisz (1968), Islam (1964), Rosenstein 
Rodan (1957), Mathur (1964) and Cho (1966).
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The determinants mentioned above can be expressed in equivalent 
mandays in equations as follows (Yotopoulos and Nugent 1976, pp.214- 
215);
1). A = P - N where A is the family labour available for agricultural 
work, P is the family labour potential and N is the non-farm 
family labour employment.
According to Yotopoulos (1967, p.88), the concept of the
family labour potential has at least two dimensions, first the 
number of labour suppliers in the household and second the 
quantity of labour (in days or in hours of work) that they 
supply. These are determined by social norms that generally 
prevail such as retirement age regulations, child labour laws, 
the customary length of the work week, and the number of official 
holidays, given the size and the age structure of a family. All 
of these factors have been included in Table 4.1. In relation to 
Ishikawa's work, the family labour potential is also determined 
by willingness to work, which is influenced by the minimum 
standard of living and amount of leisure they want to sacrifice 
to get additional income. This because the level of production 
undertaken by the people is determined as the result of a choice 
between more production and more leisure. Family labour 
potential is expressed first in homogeneous man units and then in 
total equivalent mandays. The calculation technique and its 
results can be seen in Chapter 4.
Non-farm family employment includes the family non- 
agricultural employment (civil service, salaried employment, 
professions, commerce, etc.) as well as hired-out family farm
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labour. Since the sub-sample considered in this study covered
Qfarm households only, such non-farm employment that exists, as 
one might have anticipated, was only a supplementary activity as 
compared to the usual agricultural work of the family. The 
computational procedure used basically relies on information 
directly derived from the questionnaire. Some information i.e. 
time spent on employment off the family farm are not available. 
Since the data on income sources including income from non-farm 
employment are available, these can be used as a proxy of the 
time spent on employment off the farm.
From labour available we go to the actual farm labour input, 
by using a formula;
2). F = A + Hn, where F is the labour input in the family farm, A is 
the labour available for farm self-employment, and Hn is the 
amount of hired-in labour.
The actual farm labour input may be larger (smaller) than 
labour available by the amount of hired-in labour and also by the 
amount of overemployment (underemployment) that exists in the 
family farm. Hired-in labour is directly available from the 
questionnaire in the farm sample.
9. Landless farmers are not included in the sub-sample because this 
study's aim is to analyse the behaviour of farmers who operate 
sawah land. But, actually, they are included directly in the 
analysis of the study, because most of the hire-in labour of the 
land operators come from landless farmers (see Table 3.6).
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2.2 Demographie Differentiation Approach
Chayanov (1966) was a pioneer in studies of the differences in 
labour intensity among peasant households with different demographic 
characteristics. According to Chayanov (1966, p.67), the distribution 
of land in rural Russia of the late nineteenth and early twentieth 
centuries was determined by a constant circulation of land, as farm 
families first purchased and later sold land. The procedure was 
through a standard cycle of household expansion and decline: "the 
demographic process of growth and family distribution by size also 
determine to a considerable extent the distribution of farms by size 
of sown area and number of live-stock". In proceeding from the time 
of marriage to the time when children began to form families of their 
own, the peasant's resources will first gradually increase and later 
gradually decline (Lehmann 1982, p.142). This process Chayanov called 
demographic differentiation.
Chayanov tries to make his argument dynamic by showing that over 
time there is a relationship between changing family size and the 
amount of land under cultivation. His demographic differentiation 
occurs through the life cycle as family size and the consumer/worker 
ratio change. So, his focus was on peasant household resource 
allocation, and his concern was the determination of the family labour 
product in households that were units of production as well as 
consumption (Deere and Janvry 1981, p.338). According to Deere and De 
Janvry (1981, p.339) Chayanov's theory consists of four key variables 
which determine the change of farm size of a middle peasant i.e. 
the total family size, the age and sex composition of the family, the 
socially acceptable minimum standard of living, and the subjective 
valuation of consumption and work beyond the minimum standard of
10. Chayanov only deals with the 'middle peasant' in his theory.
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living. The fourth determines the life cycle of a family in four 
stages, first where the consumer/worker ratio reaches a maximum of 
self-exploitation, second where the degree of self-exploitation 
decreases, third where the consumer/worker ratio falls rapidly and, in 
the beginning of the fourth stage, the consumer/worker ratio drops to 
one and farm size begins to decrease. The legend of Chayanov's path 
of demographic differentiation was graphed by Deere and De Janvry 
(1981, p.340) in Figure 2.8.
Figure 2.8 shows that farm size expands and contracts as the 
household grows through its life cycle as family size and the 
consumer/worker ratio change. In other words when a family has 
gradually increased the number of children living at home of working 
age, the family needs to expand the total land under cultivation to 
meet the gradually increased consumption requirements of the 
household. Generally, in the peak point of the life cycle such as at 
point A in the figure above, a family also has its greatest supply of 
labour.
In order to calculate a consumer/producer or worker ratio for 
each household, a simple ratio of consuming persons to producing 
persons, according to Dove (1981, p.87) is too crude because a two 
year old consumer would be weighted equally with a ten year old even 
though the latter consumes twice as much as what the former.
11. A maximum self-exploitation is defined as the early years after 
constitution of the household when children are too young to enter 
the labour force. So, consumption needs increase while the number 
of workers remains constant, and consequently workers have to work 
to a maximum effort. This implies that whenever consumer/producer 
ratio reaches its maximum value, the willingness to work becomes 
higher among labourers in the farm family.
Figure 2.8
Chayanov's Patterns of 
Differentiation with Life Cycles
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According to Dove (1981), a more accurate measure is by interpreting 
the consumer/producer ratio as the ratio of the total consumption 
requirements of the household to the requirements of only those who 
produce for the household. This sort of measurement will be followed 
in this study, and is elaborated in Chapter 4.
It is important to note that Chayanovian Demographic 
Differentiation theory assumes directly or indirectly that the supply 
of land to the peasant is flexible. This was true in the context of 
nineteenth and early twentieth century Russia, where the village 
community council re-allocated land at frequent intervals, according 
to the needs of families. It may also be assumed to be broadly true
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in Java, where extra land can be rented quite easily, and then 
disposed of when not required. In the village observed, in the dry 
season 1979, rents and share cropping are high enough (see Appendix 
Table A.2). This is discussed further below. The Chayanovian theory 
also assumes that all peasant families show the same demographic 
behaviour, and that material conditions are sufficiently homogeneous 
among them to not influence birth and death rates among different 
groups of direct producers. Consequently, it could be assumed that 
fertility and mortality were the same for all groups (Deere and Janvry 
1981, p.339). This could be taken as being broadly true in both 
Russia and Indonesia. Population growth in the Village Wargabinangun 
is 3.4 percent per year, but data for mortality is not available. 
Since the relationship between material conditions and demographic 
pattern (birth and death rates) among different groups of direct 
producers, is not available, so it is assumed that fertility and 
mortality were the same for all groups. In addition, this study use a 
cross section data, not time series data.
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CHAPTER 3
GENERAL FARM CHARACTERISTICS AND LABOUR ABSORPTION 
IN THE VILLAGE SAMPLE
3.1 Background of the Village Sample
3.1.1 Land and Tenancy Structure
The total area of land in Wargabinangun case study village is 300 
hectares, consisting of 288 hectares of sawah (wet rice field) land, 
and 12 hectares of upland and housegardens. Three quarters (75%) of 
the sawah can be cultivated twice a year. From the total sawah land, 
19 percent is owned by 76 people from outside the village and 10 
percent is leased by 5 people also from outside of the village. These 
portions are not included in the survey because of technical reasons. 
The rest is owned and operated by the people in the village. The
tenancy structure and distribution of land among the population of
households in the village observed is shown in Table 3.1
From the table, only 50 percent of the population of households 
in the village are farmers, with various type of tenancy structure. 
The others are either land owners but not operators, or landless
workers. The existence of land owners but not operators occurs for 
two reasons. First, land owners who are not operators are rich
farmers who share and/or lease out their land because they have other 
jobs such as traders, village heads etc. Second, some poor farmers 
lease out their land, because money cash necessities, and become wage 
labourers either in agriculture of non agriculture.
It was observed in the village survey that most of the arable 
land consists of sawah, with adequate irrigation facilities. The
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Table 3.1
Number of Households by Status of 
Land Operation of the Whole Population, 
Wargabinangun Village, Dry Season 1979
Number of Households
Status No. of HH. % to total 
HH.
Z to total 
Operators
1 . Owner-operator 17 12.3 24.6
2. Owner/Lease Holder 8 5.8 11.6
3. Owner/Sharecropper 1 0.7 1.5
4. Lease-Holder 16 11.6 23.2
5. Lease Holder/Share-cropper 4 2.9 5.8
6. Sharecropper 23 16.7 33.3
Total Operator 69 50.0 100
7. Owner-non Oper.*) 11 8.0
8. Non Farmer/Landless-workers 58 42.0
Total Households 138 100
*) . All land of the owners was leased/shared.
Source: A.E.S. data.
30
lowland plateau rice monoculture type of farming is common, especially 
in the wet season. In the dry season many kinds of crops (secondary 
crop and vegetables) are cultivated.
3.1.2 Family Size and Economically Active Members
The population of 691 consists of 347 males and 344 females in 
138 households. The average family has 5 persons. The composition of 
the whole population in the village is shown in Table 3.2.
Some important aspects of the population composition are as 
follows:
a. The age group below 9 years accounts for about 37 percent of the 
total population.
b. The economically active population (ages 10 to 69 years) is about 
61 percent of the total, and about 49 percent if it is considered 
ages between 15 and 59 years.
c. About 2 percent of the total population are people aged 70 years 
or more.
d. Females aged between 20 to 49 (reproductive ages) account for 45 
percent of the total population. In some cases many women have 
children at ages younger than this (20 years).
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Table 3.2
The Composition of Population 
by Age and Sex, Wargabinangun Village, 
November 1979
Age-group
Male Female Total sex - 
ratio *)
no. % no. % no. %
< 4 71 20.5 66 19.2 137 19.8 93
5 - 9 58 16.7 62 18.0 120 17.4 107
10 - 14 36 10.4 26 7.6 62 9.0 72
15 - 19 28 8.1 29 8.4 57 8.3 104
20 - 24 24 6.9 37 10.8 61 8.8 154
25 - 29 21 6.1 33 9.6 54 7.8 157
30 - 34 30 8.6 18 5.2 48 7.0 60
35 - 39 21 6.1 16 4.7 37 5.9 76
40 - 44 12 3.5 13 3.8 25 3.6 108
45 - 49 11 3.2 10 2.9 21 3.0 91
50 - 54 12 3.5 10 2.9 22 3.2 83
55 - 59 4 1.2 7 2.0 11 1.6 175
60 - 64 7 2.0 9 2.6 16 2.3 128
65 - 69 3 0.9 3 0.9 6 0.9 100
> 70 9 2.6 5 1.5 14 2.0 55
Total 347 100 344 100 691 100 99
Note: Child Bearing Age (CBA) = 45.34%
Labour force = 60.77%
Dependency ratio = 339/352 = 0.96 
*) Sex ratio = women/men x 100
Source: Wiradi, 1980, p.39
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Population growth in village Wargabinangun is 3.4 percent per 
year, compared with 1.6 percent in Kabupaten Ceribon as a whole in 
1979. This situation occured because family planning is not yet 
implemented (Wiradi et al, 1980), and the educational standard among 
the villagers is still relatively low. From the labour force point of 
view, this population structure will bring about a big increase in 
labour supply in the next 10 years.
Population figures for the 67 farm households in the sub-sample 
are shown in Table 3.3, and are similar to the overall pattern shown 
in Table 3.2
Table 3.3
Family Size of Household Sub-sample, 
Age by Sex, Wargabinangun Village, 
November 1979
Sex 9 and 10-14 15-69 70 and Total %
under over
1 . Male 57 21 94 4 176 52.4
2. Female 52 18 90 0 160 47.6
Total 109 39 184 4 336
% 32 12 55 1 100 100
Source: A.E.S. data.
3.2 Labour Use in 'Sawah' in the 1979 Dry Season
Generally there are two seasons in Indonesia, the wet (October to 
May) and the dry season (June to September), however, in the 
equatorial parts of Indonesia there are four seasons. Rice is planted
33
in both seasons. During the dry season rice is planted on areas that 
have adequate irrigation facilities, and secondary crops are planted 
on inadequately irrigated land.
Based on the data of the 67 farm households in the sub-sample, 
average total farm size is 0.665 hectares. The farmers (land 
operators) are ale to operate land by using their own land and/or by 
renting or sharing it. On average, each of the three forms of tenure 
accounts for about 0.7 hectare of the farm size (Tale 3.4). Details 
are given in the Appendices Table A.2.
Table 3.4
Average Farm Size of Sawah Land 
of Households Sub-sample, Wargabinangun Village,
Dry Season 1979
Farm Ownership Farm size
1. Land owner 0.234
2. Rented Land 0.217
3. Share cropping 0.214
Average total farm size 0.665
Source: A.E.S. data.
The distribution of sawah land in the 1979 dry season was very 
unequal, ranging from less than 0.2 hectares to nearly 3 
hectares/farmer. About 57 percent of the farmers can be classified as 
poor farmers who operate land of less than one half hectare; 28 
percent are middle farmers, operating between half to one hectare; 
and the rest (about 15 percent) are rich farmers operating more than 
one hectare of sawah land (Table 3.5).
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Table 3.5
Distribution of Savah Land 
of Households Sub-sample, 
Wargabinangun Village, 
Dry Season 1979
Farm size Absolute
Frequencies
Relative
Frequenciesm
< 0.20 15 22.4
0.21-0.50 23 34.3
0.51-.1.00 19 28.3
1.01-2.00 5 7.5
2.01-over 5 7.5
Total 67 100
Source: A.E.S. data.
Average man-hour labour use per hectare in rice cultivation 
during the dry season of 1979 was 1504 hours (details are given in 
Table 3.6)
As a whole, the farmers allocate most of their hours of work on 
harvesting (38 percent), followed by weeding, grading and water 
management (23 percent). Next are land preparation (16 percent) and 
other activities such as transplanting, seed-bed preparation, 
fertilizing and spraying (Table 3.7).
The table shows that the uses of family labour is less, but they 
also hire out their labour. So, their income comes from both of their 
capital (land) and labour. The hire in labour comes from within farm 
households sub-sample, and also from people who lie outside the sub­
sample of 67 households, especially landless farm labourers.
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Table 3.6
Average Labour Use per Hectare 
in Different Types of Activities on 
Savah Land of Households Sub-sample, 
Wargabinangun Village, Dry Season 1979
Work-activities
Family labour Hired labour Total
Man­
hours
% Man­
hours
% Man­
hours
%
1. Cleaning 19.3 9.9 48.5 3.7 67.8 4.5
2. Seed-bed 11.2 5.8 27.1 2.1 38.3 2.5
3. Ploughing (man
drawn plough) 0.0 0.0 7.8 0.6 7.8 0.5
4. Ploughing (man and
animal drawn) 0.3 0.2 4.2 0.3 4.6 0.3
5. Harrowing-manpower 0.6 0.3 1.3 0.1 1.9 0.1
6. Repairing bunds 10.1 5.2 20.5 1.6 30.6 2.0
7. Hoeing 19.5 10.1 168.4 12.8 187.9 12.5
8. Planting and
preparing lines 5.5 2.8 168.6 12.9 174.1 11.6
9. Cutting and
weeding 46.2 23.8 252.1 19.2 298.4 19.8
10. Preparing animal
manure 0 0 0.6 0 0.6 0.1
11. Fertilizing and
spraying 14.4 7.4 59.2 4.5 73.6 4.9
12. Adjusting water
supply 44.3 22.8 0.5 0 44.7 3.0
13. Harvesting with
sickle 20.2 10.4 417.3 31.9 437.5 29.1
14. Winnowing 1.5 0.8 82.5 6.3 84.0 5.6
15. Harvesting with
hand 0.5 0.2 16.0 1.2 16.5 1.1
16. Carrying and other 0.7 0.3 35.6 2.7 36.2 2.4
Total
% to total
194.1 100
12.9
1310.3 100
87.1
1504.5 100
100
Note : No tractor was used on ploughing.
No animal draught or tractor was used on harrowing. 
Source: A.E.S. data.
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Table 3.7
Labour Use per Hectare by Variety 
of Activities of Households Sub-sample, 
Wargabinangun Village, Dry Season 1979
Work-activities
Man hours 
per ha. 
(hour/ha)
Average 
working 
hours 
per day 
(hrs/day)
Family 
labour 
use 
{% of 
total)
No. of 
men per 
day per 
ha (men/ 
day/ha) *)
%
1. Seed-bed 106.1 6.0 28.7 21.2 7.0
2. Land
preparation 232.8 5.5 13.1 46.6 15.5
3. Transplanting 174.1 4.6 3.1 34.8 11.6
4. Fertilizing 
and spraying 74.2 4.1 19.4 14.8 4.9
5. Weeding, grading 
and water 
management 343.1 4.2 26.4 68.6 22.8
6. Harvesting and 
transporting 574.2 5.1 4.0 114.8 38.2
Total 1504.5 4.9 12.9 300.8 100
*) Number of men per day per hectare equivalence of 5 hours/day. 
Source: A.E.S. data.
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Generally, harvesting is done by a group with one sixth of gabah 
(husked paddy) harvested as their wage. On average, wages for 
harvesting may be imputed at Rp 90 per man hour, compared with Rp 70 
per man hour on non-harvesting activity. Non-harvesting activity 
includes many types of tasks which are not only different in rates of 
pay, but also differing in types of pay. Some types of tasks are 
paid in money cash, some in binds especially food and some paid in 
mixed, of money cash and food. All of these have already been imputed 
in money terms. During the period of the survey the price of rice in 
Wargabinangun village was Rp 150 per kg. For all rice cultivation 
activities, the farmer needs 301 mandays per hectare assuming an 
average working hours per day 4.9 hours as shown in Table 3.7.
It is interesting to investigate the distribution of labour input 
by farm size. About 90 percent of the small farmers (those with less 
than one half hectare of sawah land) spent a total of under 2000 man­
hours per hectare while the large farmers (those with more than two 
hectares of land) only 60 percent spent under 2000 man-hours per 
hectare. This indicates that the general view that the less the total 
farm size the more total man-hour spent per hectare is not tenable. 
An exception occurs where a farmer spent an extremely long time on
12. In the questionnaire are already available data as follows:
1) The family and non family labour use (numbers of people x 
days x hours) using cycles and the total wage value of 
husked paddy harvested (Rp).
2) The family and non family labour use (numbers of people x 
days x hours) in separating gabah from its stalk 
(merontokkan). The total wage value is calculated by 
multiplying the quantity paddy wage (i.e. * i 2/6 of the total 
paddy harvested) to the level of village gate price of 
paddy. So, wage for harvesting is imputed in the computer 
using a formula:
Total wage value of husked paddy harvested 
Numbers of people x days x hours worked
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savah cultivation (more than 5000 man-hours) and operated less than 
one hectare of sawah land as shown in Table 3.8.
Table 3.8
The Distribution of Farm Households in 
Different Total Farm Size, and Man-hours 
Labour Use per Hectare of Households 
Sub-sample, Wargabinangun Village 
Dry Season 1979
Farm size 
use
<2000
(hrs)
% 2000-5000
(hrs)
% >5000 X Total X Average 
labour
(hrs/ha.)
1. < 0.50 34 89.5 4 10.5 0 0 38 56.7 1280.1
2. 0.50-1.00 17 89.5 1 5.3 1 5.3 19 28.3 1499.5
3. 1.00-2.00 4 80.0 1 20.0 0 0 5 7.5 1236.1
4. < 2.00 3 60 2 40 0 0 5 7.5 2002.3
Total 58 8 1 67 100 1504.5
X to total 86.6 11.9 1.5 100
Source: A.E.S. data.
Almost all of the farmers in the sub-sample survey used two types 
of labour, i.e. their own family labour and hired family labour 
(Tables 3.6 and 3.7).
Table 3.6 denotes that only 13 percent of the total average man­
hours labour use per hectare came from family labour, and the rest 
came from hired labour. In all rice cultivation activities the role 
of family labour accounted as above is mainly based on seed-bed, 
weeding, grading and water management activities while the hired 
labour amounted to 87 percent mainly on the particularly labour 
intensive land preparation, transplanting and harvesting activities.
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This situation occurs because small, and of course also landless 
farmers, usually hire themselves out to large farmers. This is also 
clear by observing the questionnaire answers for the whole population, 
about household distribution of their main and secondary occupations, 
as in Table 3.9.
Table 3.9 shows that 31 percent and 47 percent of the total 
population answered that farm labour for wages was their main and 
secondary occupations respectively. The reason why hired labour was 
much higher than family labour have been studied in the Indian 
context, where this was also true in Javanese situation, by several 
researchers including Chattopadhyay and Rudra (1976). There 
conclusions were as follows:
a. Even small farms have to hire labour at peak seasons, as
family labour is inadequate to perform all the required work 
either because they lack adult male workers or because strong 
traditions prevent people of particular classes or sex from 
performing certain agricultural duties. In case of
Wargabinangun village, even a very small farm also hire in 
labour due to a simultaneous planting pattern for paddy leads 
a high rate of demand for labour in certain short periods. 
Besides, small farmers usually hire themselves out to large 
farmers.
b. Small farmers may also have financial restraints. This may 
either be some kind of 'debt bondage' relationship to larger 
farmers, which necessitates their working on large farms on a 
regular basis, or they may take advantage of outside 
employment in busy seasons when casual wage rates are 
highest.
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Table 3.9
The Distribution of Whole Households by 
Main and Secondary Occupations of Family Head, 
Based on the Time Spend, Wargabinangun Village,
Dry Season 1979
Household distribution
Variety of occupation Main occupation Secondary occupation 1)
HH. % HH. %
1. Farm operators 60 43.5 6 8.8
2. Farm labourers
3. Non-agricultural
43 31.2 32 47.1
workers 2)
4. Civil-servant/Armed-
2 1.5 2 2.9
force/Private Business 6 4.3 0 0
5. Village officials 5 3.6 0 0
6. Traders 14 10.1 12 17.7
7. Duck husbandry 3 2.2 13 19.1
8. Security watchmen 0 0 3 4.4
9. Unemployed 3) 5 3.6 - -
Total 138 100 68 100
1) . Secondary occupation only given for 68 farm households.
2) . Including brick-layers, mat-weavers, brick makers and becak
(trishaw) drivers.
3) . Unemployed due to old or sick.
Source: Wiradi et al, 1980, p.40.
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According to Abey et al (1981, p.52), detailed research carried 
out in parts of Java suggests that the last explanation may have some 
validity. Further, on the demand side, the higher per hectare input 
of hired labour may be explained by the greater abundance of 
relatively cheap labour and especially of landless labour in rural 
Java. It may further be interpreted as a consequence of better 
irrigation, greater cropping intensity, and greater reliance on more 
labour intensive crops, particularly, crops such as rice which make 
especially high demands on labour at certain peak season.
Peak activities mainly occur during land preparation, planting 
and harvesting activities. As soon as harvesting time ends during the 
wet season, and since there is still enough water available, farmers 
start preparing their land for transplanting at nearly the same time. 
Consequently, at the end of the dry season, harvesting activities have 
to be done almost at the same time. During these three activities 
demand for labour is higher compared to the period between 
transplanting and harvesting. This period is about 2-3 months and 
farmers utilized it for fertilizing, spraying, weeding and managing 
water supply for the sawah, which relatively demand less labour (Table 
3.7). All these reasons can be used to explain the high rate of 
hired labour use in comparison with family labour use in 
Wargabinangun.
Another type of labour use which has become common in Indonesia 
is gotong royong (mutual assistance). It is not used on rice 
cultivation in Wargabinangun, but still occurs in other activities 
(e.g. on village road rehabilitation). This is particularly due to 
the economy of agricultural sector becoming more commercialized and 
most farm labourers are tending to be hired. In respect of sex 
differences in agricultural labour use, to which researchers generally
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pay attention, seem to be relatively small in the total rice 
cultivation activities. There seem to be virtually no such 
differences for hired labour, but much more participation of males in 
family labour, as shown in Table 3.10.
Table 3.10
The Percentage of Average Man-hours 
Labour Use per Hectare on Sawah Land 
of Households Sub-sample, Wargabinangun Village,
Dry Season 1979
Labour by sex Family labour Hired labour Total
1. Male 80.1 48.2 51.9
2. Female 19.9 51.8 48.1
Total 100 100 100
Source: A.E.S. data.
3.3 Labour use in 'Palawija' (Secondary Crops) Cultivation During 
the Dry Season
3.3.1 'Palawija' Cultivation on 'Sawah' Land
Palawija cultivation on sawah land includes production of 
secondary crops such as chillies, vegetables, peanuts, soy beans, 
cucumber, etc. It is a minor activity owing to land shortage, and 
only around 10 to 14 percent of the farmers surveyed in the sub-sample 
were involved in this activity. Almost all farmers use very narrow 
plots, since land is limited, except when planting soy beans when they 
generally use the whole of the sawah land. As soon as the rice 
harvest of the end of wet season is completed, farmers dry their land, 
burn the straw, planting soy beans immediately, since there is no need
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to plough the land. Since some palavija need a very short time to 
grow, the farmers are able to cultivate palawija twice in one season. 
The time spent on such activities, and the farm size used for it, can 
be seen in Table 3.11
Table 3.11
The Distribution of Household Sub-sample, 
According to the Total Man-hours Spent on 
Palawija per Hectare on Sawah Land, 
by Total Farm Size, Wargabinangun Village, 
Dry Season 1979
Total farm 
size (ha.)
Hours per hectare 
<5000 500-1000 >1000
Actual
man-hours
average
< 0.10 0 0 4 420
0.10 - 0.20 1 1 3 270
0.20 - 0.50 2 0 2 227
> 0.50 0 1 0 730
Total 3 2 9 411.8
% to total 21.4 14.3 64.3
Source: A.E.S. data.
From the table we observe that most of the farmers who cultivate 
palawija do so on small sized farms (below 0.5 hectare) and that there 
is a wide range of man-hours per hectare. About 21 percent of the 
farmers planting palawija spend less than 500 man-hours per hectare, 
14 percent spend between 500 and 1000 man-hours and 64 percent need 
more than 1000 man-hours per hectare.
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3.3.2 'Palawija' Cultivation on other Land
Work performed by household members on pekarangan (house yard) 
and tegalan (upland) include planting and caring for secondary crops 
such as vegetables for home consumption, intercropping and perennial 
crops such as orange trees, bananas etc., which are generally found in 
pekarangan.
Through his research in Sriharjo village, Central Java, Penny and
others (1980, pp.491-92) stated that:
"housegardens are neither orderly no (sic) modern: 
selected seeds are almost never used, fertilizer and 
pesticides are rarities, and crops are rarely if ever
planted in rows,.... . and yet the housegardens are much
more economically productive than the rice-fields".
Even some palawija were planted twice in a season; the same situation
seems to have occurred in Wargabinangun village, where especially
housegardens are neither orderly nor modern. Again, palawija growing
activities on other land involve only a very few farmers in very minor
activities, due mainly to the very small amount of upland where the
village observed is in a coastal area. Only 6 out of the 67
households in the first cultivation, and 7 out of the 67 households in
the second period of cultivation, were involved, and spent only around
114 man-hours/household per season. (The actual figures can be seen
in Table 4.3 in Chapter 4).
Palawija on sawah and pekarangan absorb high labour per hectare 
compared with rice as shown in Table 3.12.
Table 3.12 shows that except for soybean palawija absorb both 
family and hire labour at a higher rate per hectare than rice. This 
situation occurs because the cultivation and harvesting requirement of 
these other crops are both higher and more continuous.
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3.4 Labour Use in Non-farm Family Employment
Off-farm family employment includes civil service, salaried 
employment, commerce, and hired-out family farm labour on agricultural 
activities. Among farmers in the sub-sample, the last three 
activities are very important. Total man-hours spent on salaried
employment and hired-out family farm labour are directly available
Table 3.12
Labour Used per Hectare for Several Crops 
of Households Sub-sample, Wargabinangun 
Village, Dry Season 1979
Typei of crops Labour use 
Family labour
(man-hours) 
Hired labour Total
1. Wet land rice 194 (13) 1310 1504
2. Cucumber 1159 (64) 627 1786
3. Capsicum (chillies) 835 (30) 1946 2781
4. Soybean 518 (52) 487 1005
5. Intercropping/ 
catch crop 73 (3) 2310 2384
Note: Figures in parentheses are percentages of total labour used.
Source: A.E.S. data.
from the questionnaire. Unfortunately they are not for commercial 
activities but since income which comes from commerce is available, 
the proxy of total man-hours spent on commerce can be estimated given 
the return to labour and wages per hour. More details are given in 
Chapter 4.
About 5 percent of men, but no women, are involved in salaried 
employment. Work-hours per day for non agricultural workers per day 
range from 6 to 10 hours, with salaries ranging from Rp 400 to Rp 850 
per day (equivalents to 3-6 kgs of rice).
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Most of the farmers (63 percent) work as wage labourers in 
agricultural activities. The distribution by farm size of farm 
household which are involved in such work can be seen in Table 3.13. 
This shows that 56.7 percent (38 out of 67) of households in the sub 
sample survey which an average farm size of less than 0.5 hectare sell 
their labour, while only 28.4 percent (19 out of 67) and 14.9 (10 out 
of 67) percent of those which have a total farm size between 0.5 to 
1.0 hectare and over 1.0 hectare respectively are involved in these 
activities. About 87 percent of households spent less than 500 man-
Table 3.13
The Distribution of Households Sub-sample 
According to Man-hours Spent on Wage Labour 
in Agriculture by Total Farm Size of Sawah,
Wargabinangun Village, Dry Season 1979
T.F.S.
Man- 
< 5000
hours per season 
500-1000 > 1000
Actual av. 
labour use 
(man-hours)
1. < 0.20 14 1 0 215
2. 0.20 - 0.50 19 2 2 538
3. 0.50 - 1.00 17 1 1 425
4. > 1.00 8 0 2 287
Total 58 4 5 366.3
% to total 86.6 5.9 7.5
Source: A.E.S. data.
hours per season on wage labour while only 13 percent of them spent 
more than 500 man-hours per season in 1979.
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An unusual job which exists in the sample village which may be 
included here is gleaning. This activity is picking up stalk paddy 
left in a harvest field and is done by the young girls or the old 
women who live in the village. Unfortunately man-hours spent on this 
activity are not directly available in the questionnaire, but we know 
that 5 percent of the total households get part of their income from 
gleaning, and this income is recorded. Given the wage per hour on 
harvest work, a proxy of man-hours spent on this activity can be 
estimated.
3.5 Labour Use on Household Work
This includes the time spent in processing rice for home
consumption, food preparation and washing dishes, washing clothes,
house cleaning, shopping and miscellaneous activities such as house
repair. The time spent in child care which is done generally by young
girls or old people has not been included here, because it will be
included indirectly when we take into account their participation in
adult man equivalent production units in Chapter 4.
Since data on household work are not available from this survey a 
13study by Hart, on these activities will be used as a comparison 
analysis.
13. Hart (1976.b) has already made a detailed analysis on the 
determinants of household labour allocation between income earning 
activities and work within the household in a project on the 
ecology of coastal villages in Kendal Regency, Central Java in 
1976. This regions is very close to the village sample survey.
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3.6 Share-cropping Situation in the Village Observed
Unequal distribution of land generally leads to a certain 
agrarian relationship between land owners on the one hand and landless 
labourers on the other hand. In such situations, there exist two 
kinds of relationships, the first is a labour relationship and the 
second is a land tenure system relationship (Sawit and others, 1980):
a. Buruh lepas (free labour) means wage labourers who work on a 
day wage basis or bawon. ^
b. Buruh borongan (contract labour) means wages are paid on the 
volume of work contracted, generally measured by area of land 
to be cultivated, harvested, hoed, etc.
c. Buruh dengan ikatan tetap (dependent labourers) are labourers 
who have financial restraints. This may either be some kind 
of 'debt bondage' relationship to larger farmers, which 
necessitates their working on large farms on a regular basis.
d. Buruh sambatan (family labour) is agricultural work in mutual 
relationship forms between farmer households based on 
reciprocity principle. Wages are not paid in money terms but 
in kind, such as meals during work.
The second type of relationship arises through the land tenure 
system where besides landowner operation, sharecropping and lease 
tenancy systems are very important. Land tenure is likely to vary 
depending on land productivity, risk and wage level. Sharecropping is 
low where land productivity is high and wages are low (Kasryno and 
others, 1981). In the dry season the amount of sharecropping is more 
frequent than in the wet season. This is because there is a lack of 
water for irrigation and relatively high incidence of disease. Thus 
risk and uncertainty are very high, encouraging landowners to release
14. Bawon is harvest wage, which is one sixth of the total harvested. 
In some cases buruh lepas are paid at lower rates than one sixth.
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their land to sharecroppers (compared to Adam and Rask, 1968, Bardhan 
and Srinivasan, 1971). Besides, the ownership situation is to a 
degree illegal in terms of the Basic Land Law of 1960 (Kasryno and
others, 1981). But, since 1966 the Basic Land Law of 1960 is not
actively implemented in Indonesia, because of political changes, so, 
the share cropping and lease tenancy system are very important (see 
Table A.2 in the Appendixes).
The sharing ratio for product (net production after deduction of
harvest share) and for farm input between landowners and farm
operators depends on land productivity, risk and wage rate and
agreement between the two parties. Generally during the dry season
the sharing ratio for the product follows the parohan system, which
means that the landowner will have one-half of the product after
deducting harvest share, but that all of the production cost was paid
by the two parties equally, except land tax and animal manure which
are paid by landowner and tenant respectively. In some cases the
sharing ratio follows the mertelu system when the cost of production
especially 'current capital' (for paying fertilizer, pesticides and
seed) are all paid by the tenant; the landowner then has one-third of
15the product after deducting harvest share.
Risk which is greater for lease tenant than for a sharecropper, 
and production varies more in the dry season. At the time of the 
survey cash land lease was Rp 100,000 per bau (=0.7) hectare) a year. 
If the lessee leases land 3 years continuously, for the second and 
third year he has to pay less than for the first year.
15. Utami, W. and Ihalanur, J. (1973, pp.51), give the meaning of
mertelu system as to divide into three equal parts. The tenant 
bears all the inputs except land tax, gets one-third of the 
harvest, the other two-thirds going to the owner.
50
The proportion of land lease is about 23 percent to the total 
operators (see Table 3.1 and Table A.2 in the Appendices). The 
ability to lease a plot of land in the dry season is dependent mainly 
on a farmer's income sources in the last season which are not 
available in the Questionnaire.
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CHAPTER 4 
EMPIRICAL RESULTS
4.1 The Extent of Labour Surplus or Shortage According to Labour 
Utilization Approach
4.1.1 Supply of Labour
Based on the labour utilization approach, micro analysis
developed by Yotopoulos and Nugent (1976, pp.213-18) and Yotopoulos
(1967, Chapter 6) is now used to calculate the extent of labour
surplus or shortage of every household in the sample.
Generally persons in the age group 15 to 65 years are considered
potential participants in the full-time employment labour force. Many 
1 f)economists weight sex differences as well as the age range in order 
to convert the family labour potential into equivalent man units. In 
this study, however, male and female labour will be weighted equally^ 
because in Java and in the outer islands generally (and in the 
Wargabinangun case especially) women account for an important share of 
household tasks, taking responsibility for activities not only in 
house work but also in farm work. Besides, in some cases only women 
are allowed to perform certain farm work, which is at least as onerous 
as that undertaken by men. Thus in Javanese agriculture transplanting 
is carried out by women for cultural reasons. The situation was 
common historically, even before the Dutch period (Kolff, 1936).
16. Yotopoulos (1967) for age group 20 to 64 years were weighted 1 for 
male and 0.6 for female. Chayanov (1966) assumed that a woman was 
the equivalent of 0.8 of labour of a man.
17. This is done based on M.A.D.E. thesis seminar result.
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"Transplanting which demands in a short period of time so much labour 
that it is only possible to carry it out normally with the help of 
many hands was women's work" (Alexander and Alexander, 1982, p.606). 
So, the rationale for the specific weights assigned by age is as 
follows:
a. In Javanese households generally, and in the Wargabinangun 
case especially, children by the age of six are beginning to 
perform domestic labour within the household, such as 
fetching things for their parents, helping to gather 
firewood, cleaning the houseyard and feeding the small farm 
animals.
b. By the age of seven, children are responsible for carrying 
water, gathering fire-wood, assisting mothers in cooking, 
looking after younger children and herding the family's 
animals such as chickens, cattle etc.
c. In Indonesia children up to 10 years old have already been 
incorporated into productive activities. In spite of this, 
children of seventeen are still considered too young to be 
fully employed.
d. Full capacity in the labour force is reached by people in 
the age group of 18 to 55 years.
e. The role in important agricultural tasks begins to diminish, 
for those 56 - 60 years old.
f. By the age of 61 to 65 years, people withdraw from important 
agricultural tasks and move to house work activities, such 
as handcrafts, and responsibility for herding the family's 
animals.
g. Old people (66 years and above) are responsible for looking 
after their grand children, cleaning the house yard etc.
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Based on the considerations mentioned above, the index of 
household labour production units is computed, using the weightings 
shown in Table 4.1
Table 4.1
Weight for Conversion of 
Different Age-Sex Cohort 
into Equivalent Man Units
Age-group Weight
(years)
0 - 5 0
6 - 8 0.3
9 - 12 0.5
13 - 17 0.8
18 - 55 1.0
56 - 60 0.8
61 - 65 0.5
60 - over 0.3
Note: Male and female labour have
been weighted equally. 
(Compare with Deere and 
Janvry, 1981.)
Then by multiplying Adult Man Equivalent Production Units (AEPU) 
by the man-hours available per unit for productive use in a season, 
labour supply can be calculated. In Indonesia, the formal work-hours 
for civil servant is 37.5 hours per week (Keputusan Presiden Republic 
Indonesia No. 58 tahun 1964 tanggal 24 Maret 1964, cited in Halide 
1979, p.65). In the villages of Indonesia, work hours are less than 
six hours per day if the calculation is taken over a whole year 
(Halide 1969, p.65). In Javanese villages, estimates of farmers' work 
hours range from 3.3 hours per day (White 1976, p.273) to 6.25 hours
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per day (Edmundson 1972, p.143). The lower estimate is based on the 
observation that Javanese farmers do not work 200 full days per year. 
The maximum amount of work per day that farmers can work may be found 
indirectly from the time needed for sleep, rest and prayer, estimated 
at between 8 and 14 hours per day (Halide 1979, p.66).
In this study such activities are assumed to take 14 hours. In
addition 5 hours per day are allowed for leisure, leaving 5 hours for
work. Thus if a season is 6 months long, productive time available is
900 man-hours per season. The empirical data support this conclusion,
because Table 3.7 in Chapter 3 shows that average working hours per
18day were 4.9 hours. Using this assumption of 5 hours per day the 
total potential labour supply of very family can be calculated, given 
family numbers and structure, and is presented in Table 4.3.
From the theoretical background in Chapter 2, we know that A = P 
- N (where A is the family labour available for agricultural work, P 
is the family labour potential and N is the non-farm family labour 
employment). This Yotopoulos formula needs to be modified to become 
A = P - (N + Hw) where Hw is man-hours needed for house work. N may 
be subdivided into salaried employment, and hired-out family farm 
labour on agricultural activities, commerce, and gleaning. Since 
hours spent on commerce are not available directly from the 
questionnaire, the time spent on this activity must be estimated by
18. An assumption of 5 hours per day for work is used based on other 
evidences as follows:
a. Sawah land operation is the main occupations of the 67th 
farmers as a sub-sample to be analysed.
b. The other activities outside sawah land operations, are very 
minor. The landless farmers mainly do those jobs as their 
main occupations.
c. In agricultural sector activities there are peak and off 
seasons. In the peak season the farmers work much more than 
the normal work, and in the off season they work much less 
than the normal work.
d. It is very difficult to calculate time spent on social 
purposes.
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dividing the relevant income from commerce by the return per man hour 
in this activity. This presents some problems because some of the 
relatively high average returns to trading consist of returns to
capital, relatively more so in the case of larger traders (Hart 1976,
19p.31). The contribution of labour to income earned from trade is 
much higher for small traders than for large traders. It is 
considered reasonable to assume that for small traders 60 percent of 
the total income earned from trade is returns to labour. For large 
traders 40 percent is assumed.
Income from trade among households sampled ranged quite widely, 
from Rp 12,000 to Rp 1,980,000 in a season. Two traders who were 
actually not farmers earned incomes from trade of about Rp 800,160 and 
Rp 1,980,000 in a season (see Appendix Table A.l). In order to 
separate the traders into small and large, the mean value of income 
from trade, Rp 50,000 in a season, is used as a criterion.
In order to determine a proxy of total hours spent on trade 
activity, an estimate of return to labour per hour is necessary. This 
may thus be divided into this estimated total contributions of labour 
to trade income. Using data gathered in 1974, Hart (1976.b) found in 
Kendal that average return to labour per hour on trade was Rp 117.40. 
During that period average wage labour in Kendal was Rp 40.45 while in 
Wargabinangun village in 1979 it was Rp 78.67 per hour which was a 
little bit less than twice that of Kendal. Based on this figure, we
19. White and other (1976, p.41) found in early 1973 in Kaliloro, 
Jogyakarta, Central Java, that returns to labour for small traders 
on foot with a capital around Rp 1,000, was Rp 5 to Rp 15 for 
women and men per hour respectively. Larger traders, on bicycle 
(value: Rp 8,000 to Rp 12,000) with a capital of Rp 3,000, got 
returns to labour of about Rp 20 per hour, if their labour was 
valued equally.
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can conclude that an estimated return to labour on trade in 
Wargabinangun in 1979 was around Rp 228.50. A proxy of total man­
hours spent on trade activities can be calculated by dividing total 
income from trade by Rp 228.50. This conclusion is based on 
assumption that from 1974 to 1979 there were no economic changes which 
substantially influence the opportunity of return to labour on trade. 
This assumption is also used in other cases wherever the same method 
is used to calculate a proxy of total man-hours used.
Gleaning is another activity included in off-farm family 
employment which has time spent on it not directly available from the 
questionnaire. About 5 percent of the total household sample get 
incomes from gleaning, ranging from Rp 245 to Rp 33,5000 in a season. 
Since gleaning is generally picking up stalk paddy left in a harvest 
field, the total man-hours spent on this activity can be calculated by 
using the harvest wage rate of Rp 90 per hour. This calculation is 
done since only few farmers are involved in this activity, as they 
also receive another income by selling food, drinks, cigarettes to the 
harvesters.
House work consumes a lot of time which is lost to agricultural 
activities. Hart (1976.b) has already measured hours spent on house 
work per month both for women and men as in Table 4.2
These values are used to calculate time spent on house work in 
every household of the village sample. Given the family age structure 
and members, weighting them by average hours of household work per 
month, the man-hours used on this activity in dry season 1979 can be 
calculated (Table 4.3). The total man-hours of non-farm family 
employment, which can now be computed, is deducted from the potential 
labour computed earlier to give the actual family labour available for 
agriculture (Table 4.3).
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Table 4.2
Hours of Household Work per Month 
Women and Men, Javanese Coastal Village, 
Indonesia 1976
Age
Women Men Average
Nov. Dec. Nov. Dec. Women Men
6 - 9 14.6 6.5 1.0 3.9 10.6 2.5
10 - 12 38.5 28.3 4.9 3.8 33.4 4.4
13 - 15 75.5 56.3 21.3 13.4 65.9 17.4
16 - 35 108.1 85.1 6.2 4.2 96.6 5.2
36 - 50 116.1 79.5 2.9 45.3 97.8 3.6
51 - over 52.7 32.9 2.1 3.1 42.8 2.6
Source: Hart, 1976.b, pp.62-65. 
4.1.2 Demand for Labour
Demand for labour is considered as the actual farm labour input, 
which was formulated by Yotopoulos as F = A + Hn, as in Chapter 2, and 
where Hn is labour hired-in from outside. The actual farm labour 
input consists of man-hours spent on activities such as rice 
cultivation, secondary crops planted on sawah land and upland, and 
animal husbandry. Fortunately man-hours spent on all of these 
activities and hired-in labour (Hn) except for husbandry activity are 
available directly from the questionnaire. Since income from 
husbandry is available directly from the questionnaire, a proxy of the 
total man-hours spent on this activity can be estimated using the same 
method as that discussed above.
It has already been mentioned in Chapter 3 that income from 
chickens is important in a high proportion of the households in the 
village observed. Generally, chickens are looked after in the house
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yard, and either young or old people feed them twice a day, in the 
morning and afternoon. Very little time is spent on it. Since there 
is no reliable study on returns to labour from chicken husbandry, an 
arbitrary value of Rp 200 (equivalent to about 1kg of rice) per hour 
is taken, given an assumption that all income from this activity is a 
return on labour. Farmers spent a lot of time on other animal 
husbandry, such as ducks, goats and cattle. According to White (1976) 
in early 1973 in Kaliloro, returns to labour for ducks was Rp 5 to Rp 
12 per hour, goats from Rp 1 to Rp 2, cattle owned by farmers Rp 4 to 
Rp 6 and cattle on gaduan (sharecropping basis) was Rp 2 to Rp 3 per 
hour. During that period harvest wages were Rp 16 to Rp 20 per hour, 
while in 1979 at Wargabinangun village the harvest wage was Rp 90 per 
hour. This means that the return to labour on husbandry mentioned 
above must be accounted four to five times the Kaliloro figures.
Having calculated the total man-hours spent on husbandry, actual 
farm labour input can be calculated, as in Table 4.3. Then by 
comparing the supply and demand for labour, or by comparing the 
potential labour available to the total man-hours required for all 
activities in every farm household, the surplus or shortage of labour 
can be computed. The nature of surplus or shortage of labour is 
considered as the amount of man-hours labour available for 
agricultural work after the actual farm family labour use and hired-in 
labour have been deducted. In mathematical form this may be written 
as SI = A - (Fa + Hn), where SI is surplus labour if the sign is 
positive, and shortage if the sign is negative. A is labour available 
for family farm, Fa is the actual farm family labour use and Hn is 
hired-in labour. The results of the calculation are shown in Table
4.3.
No.
1
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
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Table 4.3
The Relationship between Total Farm Size and Man-hours Labour 
Surplus or Shortage of Households Sub-sample, and Other 
Variables, Wargabinangun Village, Dry Season 1979
TFS PL Lr Lp Lhs Hn Ho Off Hw Lrq A Fa SI
2 3 4 5 6 7 8 9 10 11 12 13 14
0.11 1800 65 322 0 85 350 0 613 1435 837 387 365
0.14 2520 4 0 0 155 178 0 691 1028 1651 4 1492
0.18 1800 10 0 0 202 0 276 615 1103 909 10 697
0.18 1800 219 0 0 76 465 0 617 1377 7182 219 423
0.18 1890 57 0 0 125 78 0 529 789 1283 57 1101
0.18 1800 109 0 0 130 167 0 615 1021 1018 109 779
0.18 1800 119 0 180 55 113 180 617 1264 890 299 536
0.18 2070 86 0 0 120 0 0 678 884 1392 86 1186
0.18 3240 275 0 0 185 613 138 1049 2260 1440 275 980
0.18 4770 45 220 0 225 355 265 1512 2622 1638 265 2148
0.25 2340 107 237 0 75 460 0 448 1327 1432 344 1013
0.28 2340 41 0 0 601 188 62 722 1614 1368 41 726
0.28 4140 45 0 0 320 950 296 1120 2731 1774 45 1409
0.35 1620 394 0 0 326 143 276 602 1741 599 394 -121
0.35 1800 45 340 0 350 225 0 611 1571 964 385 229
0.35 1800 137 0 0 224 164 0 615 1140 1021 137 660
0.35 2520 74 0 0 196 74 0 683 1027 1763 74 1493
0.35 2790 114 0 0 312 386 99 732 1643 1573 114 1147
0.35 2790 90 110 0 135 330 0 730 1395 1730 200 1395
0.35 2970 20 0 0 335 163 0 653 1171 2154 20 1799
0.35 4140 56 0 0 312 120 0 1841 2329 2179 56 1811
0.35 4320 100 0 0 125 265 0 1528 2018 2527 100 2302
0.35 4410 0 0 0 324 0 76 1217 1617 3117 0 2793
0.35 4770 201 0 650 37 1100 681 776 3445 2213 851 1325
0.39 2070 10 0 0 365 0 0 707 1082 1363 10 988
0.39 2700 110 247 0 170 558 0 870 1955 1272 357 745
0.40 2070 43 0 0 359 68 252 630 1351 1120 43 719
0.41 2070 5 65 0 190 335 58 678 1331 999 70 739
0.42 5490 227 0 0 0 1020 0 2251 3498 2219 227 1992
0.46 2070 50 492 0 250 150 0 678 1620 1242 542 450
0.50 1620 278 0 0 304 0 0 336 918 1284 278 702
0.50 2340 42 0 0 556 0 1645 695 2938 0 42 -598
0.50 2520 120 0 0 386 214 0 736 1456 1570 120 1064
0.53 1800 119 591 0 176 215 0 619 1720 966 710 80
0.67 4320 116 50 0 286 13 0 1859 2324 2448 166 1996
0.70 1620 12 0 0 1042 0 0 427 1481 1193 12 139
0.70 1800 0 731 0 430 0 0 613 1774 1187 731 26
0.70 1800 18 0 0 690 0 138 615 1461 1047 18 339
0.70 1800 5 370 0 462 218 0 615 1670 967 375 130
0.70 1800 52 0 0 655 0 0 613 1320 1187 52 480
0.70 2070 153 0 0 750 373 0 678 1954 1019 153 116
0.70 2520 150 0 0 915 75 55 830 2025 1560 150 495
(continued)
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Table 4.3 (continued)
43 0.70 3240 40 675 0 550 150 0 1049 2464 2041 715 776
44 0.70 3240 700 0 0 3720 0 0 744 5164 2496 700 -1924
45 0.70 3420 165 346 0 130 179 0 1416 2236 1825 511 1184
46 0.70 3420 920 0 0 530 1215 0 1227 3892 978 920 -472
47 0.70 4860 5 0 1200 712 178 1228 1532 4855 1922 1205 5
48 0.75 5490 16 0 0 664 0 0 1381 2061 4109 16 3429
49 0.84 3960 240 367 0 476 0 0 1318 2401 2642 607 1559
50 0.88 2340 15 0 0 850 0 0 702 1567 1638 15 773
51 0.96 4410 55 1095 0 610 615 138 1075 3588 2582 1150 822
52 0.98 2070 626 141 0 1290 120 0 628 2805 1322 767 -735
53 0.98 2520 48 509 0 729 0 1229 706 3221 585 557 -701
54 1.00 2070 176 0 0 768 230 69 625 1868 1146 176 202
55 1.00 4320 30 0 120 1390 0 120 1609 3269 2591 150 1051
56 1.01 1800 15 330 102 460 188 107 615 1817 890 447 -17
57 1.18 3690 27 730 375 161 0 446 1336 3075 1908 1132 615
58 1.40 4050 314 0 0 2558 0 0 930 3802 3120 314 248
59 1.40 4320 115 105 0 1170 0 0 702 2092 3618 220 2228
60 1.58 2070 64 180 0 2218 0 233 678 3373 1159 244 -1303
61 1.90 4140 0 0 0 1435 0 0 1135 2570 3005 05 1570
62 2.02 4410 396 1131 0 870 1475 372 792 5036 1771 1527 -626
63 2.10 5040 2780 0 0 5492 1056 0 1871 8699 2113 280 -3659
64 2.28 3870 0 0 0 10290 0 0 1792 12082 2078 0 -8212
65 2.28 4140 40 875 0 1575 0 276 1316 4082 2548 915 58
66 2.63 4770 0 0 0 2169 0 0 681 2850 4089 0 1920
67 2.95 990 436 0 0 3738 0 0 272 4446 718 436 -3456
Note: 1.
2 .
3.
4.
7.
8 . 
9.
10.
11 .
12.
14.
No = the numbers of farm households analyzed.
TFS = the total farm size in hectares consisting of the
sum of the areas planted to rice and palawija on 
sawah, palawija on upland and house yard.
PI = man-hours potential labour, which were accounted 
using weighting Tale 4.1 of family age structure 
and composition, then multiplying by 900 man-hours 
work available in a season.
Lr = man-hours of family labour on husbandry activity.
Hn = man-hours hired-in labour.
Ho = man-hours hired-out labour.
Off = man-hours on off-farm, consist of man-hours labour 
use on trade, salaries labour, gleaning.
Hw = man-hours on house work which was accounted using 
weighting Table 4.2 of family age structure and 
composition, then multiplying by 6 to get a season 
figure.
Lrq = man-hours labour requirement accounted by adding up 
columns 4, 5, 6, 7, 8, 9 and 10.
A = man-hours labour available, accounted by using the 
formula A = P - (N + Hw) in Chapter 2.
SI = man-hours surplus/shortage of labour, accounted by 
using formula SI = A - (Fa + Hn) above.
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4.2 The Relationship between Total Farm Size and the 
Extent of Surplus or Shortage of Labour
Mean labour surplus or shortage on small farms, medium and large 
farms is 1029, 504 and -846 hours respectively (Table 4.4). For all 
67 farm households, the total surplus of labour was 34,888 man-hours 
in the dry season of 1979, as in Table 4.4.
Table 4.4
The Relationship between Total Farm Size Groups 
and Man-hours Surplus or Shortage of Labour, 
Wargabinangun Village, Dry Season 1979*).
Total Farm Size Operated
Items < 0.5 Ha. 
n=33
0.5 - 1.0 Ha. 
n=22
> 1.0 Ha. 
n=12
Average Man-hours
surplus/shortage 1029 504 -846
of labour (846) (1076) (2991)
Total Man-hours
surplus/shortage 
of labour **).
33953 11092 -10157
*). Assume that dry season 1979 consist of 900 man-hours. 
**). Total man-hours surplus in dry season 1979 is 
(33953 + 11092) - 10157 = 34888 man-hours.
Note: Figures in parentheses are standard deviations.
This figure must be treated cautiously as it comes from data in a 
single season. The climatic variation over time may cause the figure
20. Since average farm size of sawah is 0.665 ha., and average farm 
size of sawah and land for palawija cultivation is 0.746 ha., the 
total farm size operated will be grouped into three groups, small 
below the average size (< 0.5 ha.), medium with the average size
(0.5 - 1.0 ha.) and large above the average size (1.0 and over).
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to vary. By using this figure an indicator of employment can be 
deduced. Assuming 900 man-hours are available for productive use per 
man, the surplus of labour is equivalent to 38 man seasons. According 
to the A.E.S. report (Viradi et al, 1980) of the village, there was no 
unemployment (see Table 3.11), so the 38 men can be considered as 
disguisedly unemployed within these 67 farms. Since the farm 
households average 5 persons (see chapter 3) we can estimate that for 
every ten male farm labourers there is one who can be considered as 
disguisedly unemployed. The differences of surplus or shortage labour 
among three groups of farms classified according to total farm size 
operated were statistically significant (Table 4.5). Exceptions 
occured where total farm size operated was less than 0.5 hectare 
because rice cultivation in some farm households is a minor activity 
compared with other activities.
Table 4.5
Analysis of Variance Table 
for Groups of Farms Classified 
According to Total Farm Size Operated (Ha.), 
and Surplus/Shortage of Labour (Man-hours), 
Wargabinangun Village, Dry Season 1979
Source of 
variation Sums of 
squares
Degrees of 
freedom
Mean
square
Fc
Between groups 
of farms 
classified 
according to 
T.F.S.
30956654.8 2 15478327.4 6.8***
Within groups 
of farms 
classified 
according to 
T.F.S.
145652499.6 64 2275820.3
Ft (0.01); 2, 64 = 4.98
***). Significant at the 1 percent level
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Our hypothesis statement (i) in Chapter 1 is thus supported by 
the data, where surplus or shortage of labour varies significantly 
between different total farm size groups. Surplus or shortage of 
labour in agriculture depends mainly on total farm size and the size 
and age structure of a household. There is a seasonal surplus of
labour for the small farm (generally less than 0.5 hectare) and a 
seasonal shortage of labour for the large farms (generally farm size 
near 1 or more hectare) (see Table 4.3). To show this we run a 
multiple regression using surplus or shortage of labour (SI) as 
dependent variable, total farm size operated in ha (TFS) and income 
from non agriculture in Rp (Yn) as independent variables respectively. 
The estimated function is:
SI = 1590 - 1326.4 TFS
kkk kkk
t = 5.96 4.9
R2 = 0.30
R2 = 0.28
Se = 1390.8
■k-kk
F = 13.721
Thus there appears to be an inverse relationship between surplus 
of labour and either total farm size or income from non-agriculture.
The less the total farm size operated, holding income from non­
agriculture constant, the more the surplus of labour. Also, holding
- 0.00138 Yn
kk
- 2.0
21. **). Significant at the 5 percent level.
***). Significant at the 1 percent level.
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the total farm size constant, the less income from non agriculture, 
the more the surplus of labour. This relationship is due to a lack of 
work opportunities outside the agriculture sector. The choice of the 
independent variables above is based on the considerations of avoiding 
multicollinearity problems by taking into consideration the matrix of 
correlation coefficient between them, as presented in Table 4.6. For 
example, income from agriculture is not included in the above equation 
because it has high correlation with total farm size (0.82). These 
considerations are also applied to the other multiple regressions 
presented.
Table 4.6 shows that total farm size has a high correlation 
(> +0.50) to income from agriculture, hired-in labour, total labour 
requirement, and surplus of labour. Also, the total labour 
requirement has a high correlation (> +0.50) to hired-in of labour,
surplus of labour and income from agriculture. Hired-in of labour has 
a high correlation (> +0.50) to surplus of labour and income from
agriculture besides to total farm size operated.
The relationship between surplus of labour and income from
22agriculture (Ya), also shows a negative relationship. This implies 
that for less income from agriculture there is more surplus of labour.
22. SI = 1139.8 - 0.004 Ya
*++ -k-k-k
t = 4.5 -3.5
R2 = 0.16
R2 = 0.15 
Se = 1509.3
kkk
F = 12.5
Note: ***) = significant at the 1 percent level.
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Table 4.6
The Coefficients of Matrix Correlation between 
Variables, Wargabinangun Village, Dry Season 1979
Matrix 
Corr. CPR 
of:
AEPU TFS L Lr Hn Ho SI Ya Yn
CPR 1 -0.32 -0.34 -0.25 -0.01 -0.19 -0.13 0.04 -0.28 0.17
AEPU 0.32 1 0.28 0.45 0.01 0.19 -0.34 0.23 0.26 -0.04
TFS -0.34 0.28 1 0.65 0.13 0.67 -0.04 -0.50 0.82 -0.04
L -0.25 0.45 0.65 1 0.26 0.88 0.24 -0.77 0.54 0.16
Lr -0.01 0.01 0.13 0.26 1 0.15 0.39 -0.27 0.09 -0.07
Hn -0.19 0.19 0.67 0.88 0.15 1 -0.08 -0.82 0.60 -0.06
Ho -0.13 0.34 -0.04 0.24 0.39 -0.08 1 -0.02 -0.15 -0.02
SI -0.04 0.23 -0.50 -0.77 -0.27 -0.82 -0.02 1 -0.40 -0.20
Ya -0.28 0.26 0.82 0.54 0.09 0.60 -0.15 -0.40 1 -0.03
Yn 0.17 -0.04 -0.04 0.16 -0.07 -0.06 -0.02 -0.20 -0.03 1
Note: 1.
2.
3.
4.
5.
6 .
7.
8. 
9.
10.
CPR = Consumer/producer ratio
AEPU = Adult man equivalent production units
TFS = Total Farm Size
L = Total labour use for all activities (man-hours)
Lr = Total labour use on rice cultivation (man-hours)
Hn = Hire-in labour (man-hours)
Ho = Hire-out labour (man-hours)
SI = Surplus or shortage of labour (man-hours)
Ya = Income from agriculture (Rp)
Yn = Income from non agriculture (Rp)
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This is because of limited opportunities for employment outside 
agriculture. Hence less income from agriculture, implying less 
employment in agriculture probably from lack of land, must surely 
imply more surplus labour as defined.
We can also deduce the inverse relationship between surplus of 
labour and agricultural income from the Cobb-Douglas production 
function, where total rice production is regressed against farm size, 
non-labour inputs and labour. The result shows that the coefficient 
of elasticity for labour is not significantly different from zero (at 
5 percent level of significance as follows:
L n Y  = 4.7 + 0.5 Ln TFS + 0.2 Ln I + 0.11 Ln L
•kick kkk kk
t = 4.3 3.9 2.14 1.07
R2 = 0.68
R2 = 0.67
Se = 0.48
kkk
F = 45.323
The function shows that total rice production is determined 
mainly by farm size, with the coefficient for non-labour inputs being 
just significant and that for labour being non significant (at 5 
percent). Given that farm size and surplus of labour is inversely 
related, while total rice production and hence agricultural income
23. Y is Total Production (kg, TFS is Total Farm Size Operated (ha.), 
I is Total Input Non Labour (Rp), and L is Total Labour Use before 
harvest (Man-hours).
**). Significant at the 5 percent level.
***). Significant at the 1 percent level.
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are positively related to farm size, an inverse relationship between 
surplus of labour and agricultural income logically follows.
4.3 Demographic Differentiation among Farm Households Sample
In order to elaborate farm household economic behaviour of the 
village observed with reference to Chayanov's theory, it was first 
necessary to calculate a consumer/producer ratio for each household 
sample. As already mentioned in Chapter 3, the definition of 
consumer/producer ratio which is used here is the ratio of the total 
consumption requirement of the household to the requirements of only 
those who produce for the household. Producers are defined as those 
who are recognised as capable of participating in reciprocal labour 
or wage labour arrangement i.e. those people aged above 10 years 
(generally reported in the Statistical Yearbook of Indonesia). The 
consumer/producer ratios were calculated from nutrient needs given by 
Whyte (1974) (Table 4.7), and are given in Appendix Table A.l.
Table 4.7
The Recommended Nutrient for 
the Indonesian People, According 
to Age and Sex Groups
Age of:
Men and Women
Calories
Men
needed for 
Women
< 1 900 900
1 - 3 1200 1200
4 - 6 1600 1600
7 - 9 1900 1900
10 - 12 2300 2300
13 - 15 2900 2400
16 - 19 3000 2100
20 - 39 2600 2000
40 - 59 2400 1900
60 - Over 2400 1600
Source: Whyte, 1974, p.106.
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A mean consumer/producer ratio of 1.5 was obtained. The range of 
values of consumer/producer ratios (C.P.R.) of 1.0 to 3.3 indicated 
that there was considerable variation in this ratio among farm 
households.
Using survey data from the North Peruvian Peasants, Deere and 
Janvry (1981) found that the farm family which has a labour strength 
of 4 to 5.9 (i.e. the category to represent households with teenage 
children), operated a large total farm size. To test the hypothesis 
that increased land holding (in hectares) corresponds to increased 
supplies of family labour in Wargabinangun village, it is necessary to 
see whether there is a positive correlation between either AEPU or CPR 
and Total Farm Size, it in fact appears that the higher the AEPU the 
higher Total Farm Size operated (Figure 4.1). Also, households with 
CPR below the mean value were much more likely to acquire additional 
land (in hectare) than were households with CPR above the mean value 
(Figure 4.2). Thus farm size expands as the household's supply of 
labour increases, which supports Chayanov's theory (1966).
By grouping the farm households into two CPR groups, one below 
1.5 (the mean value)and one above, and similarly for AEPU, the 
relationship between either of these two and total farm size operated, 
total labour use on rice cultivation, hired in and out of labour, and 
total labour used in all activities during dry season 1979 can be 
compared (Table 4.8).
Figure 4.1
The Relationship between Adult Man Equivalent Production 
Units (A.E.P.U.) and Average Total Farm Size 
(T.F.S.), Wargabinangun Village,
Dry Season 1979
t
Average 
T.F.S.
0.701 ha •
0.525 ha.
0.396 ha.
0 1 - 2 2 - 3 3 - Over A.E.P.U
(n= 16) (n=21) (n=30)
Figure 4.2
The Relationship between Consumer/Producer Ratio (CPR) 
and Average Total Farm Size (TFS), 
Wargabinangun Village,
Dry Season 1979
Average 
T.F. S
0.785 ha.
0.467 ha.
0 '< 1.5 > 1.5 C.P.R.
(n=37) (n = 3 0 )
Note: T.F.S is total farm size of sawah land.
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Table 4.8
Means and Totals of Different Variables 
for Farms Subdivided According to AEPU 
and CPR, Vargabinangun Village,
Dry Season 1973
Vari­
ables
A. E.
< 3.3 
(n=40)
P.U.
>
(n
3.3
=27)
C.
< 1.5 
(n=39)
P.R.
> 1.5 
(n=28)
Aver. Total Aver. Total Aver. Total Aver. Total
1 . TFS 0.52 20.65 0.89 23.94 0.83 32.16 0.44 12.43
(10.5) (0.7) (0.7) (0.3)
2. L 1694 67766 3508 94717 2839 110732 1848 51750
(837) (2221) (2073) (1043)
3. Lr 637 25494 1508 40724 1191 46468 705 19750
(726) (2199) (1875) (884)
4. Ho 156 6223 345 9303 295 11507 144 4018
(154) (471) (405) (154)
5. Hn 351 21256 1345 36316 1070 41724 566 15848
(662) (2180) (1858) (769)
Note: TFS = total farm size operated (ha.)
L = total labour used on all activities during the dry 
season, 1979 (man-hours)
Lr = total labour used on rice cultivation (man-hours)
Ho = hired-out labour (man-hours)
Hn = hired-in labour (man-hours)
Figures in parentheses are standard deviations
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Using analysis of variance tables, the relationships between 
groups of farms classified according to AEPU, CPR and the five 
variables in Table 4.8 are described in the next section.
Table 4.9
Analysis of Variance Table for 
Groups of Farms Classified According to AEPU, 
CPR and Total Farm Size Operated (ha.) 
Wargabinangun Village,
Dry Season 1979
ANOVA
Items Sum of 
square
Degrees of 
freedom
Mean
squares
Fc.
1. Classified according 
to AEPU: **
Between groups 2.212 1 2.212 6.3
Within groups 22.957 65 0.353
2. Classified according 
to CPR: **
Between groups 2.362 1 2.362 6.7
With groups 22.808 65 0.351
Ft (0.025); 1, 65 = 5.286
**). Significant at 2,5 percent level
The tables above suggest that total farm size varies
significantly between different different AEPU or CPR farm groups. To 
test the relationship between either CPR or AEPU and total farm size, 
multiple regression analysis is used. The dependent variable is total 
farm size operated (TFS) and one of the independent variable is either 
CPR or AEPU. The CPR is expected to have a negative relationship with
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TFS, because the higher the CPR (i.e. the supply of family labour 
decreases), the less the TFS, (and vice versa). Using AEPU as 
independent variable, it is expected to have a positive relationship 
with TFS because the higher the AEPU (i.e. the higher the supply of 
family labour), the higher the TFS, (and vice versa).
In the regression relationship between income from non­
agriculture with TFS, the coefficient sign may be negative or 
positive. It is expected to be negative whenever a farmer has more 
income from non-agriculture. It is expected to be positive if there 
is more income from non-agriculture, which encourages a farmer to 
lease or buy more land.
The regression results show that the coefficients of income from 
non-agriculture are not significantly different from zero of the 10 
percent level, using CPR or AEPU as another independent variable. If 
income from non-agriculture is included in the regression, the 
adjusted R square (E"2) become smaller in both regressions. Thus, 
statistically it is not useful to include income from non-agriculture 
in the regression.
The best regression is:
TFS = 1.34 - 0.40 CPR
(0.30) (+0.14)
kkk
t = 6.22 -2.93
**
(1.5) (2.3)
R2 = 0.12
(0.08)
R2 = 0.10
(0.06)
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Se = 0.60
(0.62)
kkk
F = 8.61
kk
(5.5)24
Note: The figures in parentheses are the values using AEPU as
independent variable instead of CPR.
The regression result shows that either CPR or AEPU are 
significant in determining TFS. Both variables have their expected 
sign. This regression supports Chayanov's theory that the greatest 
the family labour supply (i.e. the less CPR or the more AEPU), the 
more TFS will be operated. The small values of R2 indicate that CPR 
or AEPU are weak explanators of TFS. However, the regressions are 
still significant, as shown by the F values obtained. The TFS is 
therefore determined largely by other variables not included in our 
regression. Using another variable, for example, family labour use in 
all activities (during the 1979 dry season), the values of R2 approach 
0.50. However, this variable is not included in the regressions made, 
because to do so would be tautological.
Because this study is mainly concerned with Chayanov's theory 
(i.e. the relationship between either CPR or AEPU with TFS), the 
regressions relationships of other variables, such as hired-in, hired- 
out labour and net labour utilization (on all activities during the 
1979 dry season) with either CPR or AEPU are not presented.
24. TFS is Total Farm Size operated (ha.), CPR is Consumer/producer 
ratio, and AEPU is Adult Man Equivalent Production Units.
**) Significant at 5 percent level.
***) Significant at 1 percent level.
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The relationship between CPR and man-hour labour use shows that 
the farm households who lie below the mean value of CPR are more 
likely to use man-hours labour on all activities in a season. Using 
AEPU, the farm households who have the mean value of AEPU higher than 
3.3 (i.e. the mean value) are also more likely to use average total 
man-hours. About 27 of the farm households lie above the mean value 
of AEPU, (Table 4.8). Total man-hour labour required for all 
activities during the dry season 1979, varies significantly between 
different AEPU or CPR of farm groups as in Table 4.10 below.
Table 4.10
Analysis of Variance Table for 
Groups of Farms Classified According to AEPU, 
CPR and Total Labour Used (Man-hours), 
Wargabinangun Village,
Dry Season 1979
ANOVA
Source of variation Sum of 
square
Degrees of 
freedom
Mean
squares
Fc.
1. Classified according 
to AEPU: **
Between groups 5034902.8 1 53034902.8 22.2
Within groups 155606778.8 65 2393950.4
2. Classified according 
to CPR: **
Between groups 16008919.4 1 16008919.4 5.4
Within groups 192632762.2 65 2963581.0
Ft (0.01); 1, 65 = 7.1, Ft (0.025); 1, 65 = 5.3
**). Significant at 2,5 percent level.
***). Significant at 1 percent level.
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When using AEPU, the relationship between AEPU and man-hours 
labour use on rice cultivation is significant at 2.5 percent level, 
but using CPR the relationship of the two is not significant (Table 
4.11).
Table 4.11
Analysis of Variance Table for Groups 
of Farms Classified According to AEPU or CPR 
and Total Labour Used on Rice Cultivation 
(Man-hours), Wargabinangun Village,
Dry Season 1979
AN0VA
Source of variation Sum of 
square
Degrees of 
freedom
Mean
squares
Fc.
1. Classified according 
to AEPU: **
Between groups 12227332.1 1 12227332.1 5.4
With groups 146244552.7 65 2249916.2
2. Classified according 
to CPR: +
Between groups 3851702.6 1 3851702.6 1.6
Within groups 154620182.2 65 2378772.0
Ft (0.025); 1, 65 = 5.3, Ft (0.10); 1, 65 = 2.8
**). Significant at 2,5 percentage level.
+). Not significant at 10 percent level.
The role of wage labour (hired in and out) can also be linked to 
Chayanov's theory (1966). The households which have high AEPU can 
intensify their labour use both in their own fields by not hiring 
labour and by hiring out as wage labourers in the fields of households 
with lower AEPU. Table 4.8 above indicates that the high AEPU 
households are more likely to hire-out their labour. Also, Tale 4.12
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below, indicates that total hire out of labour varies significantly 
between different AEPU and CRP of farm groups. The relationship 
between a low CPR and the hiring-out of labour is seen to be quite 
strong, significant at the 10 percent level.
Table 4.12
Analysis of Variance Table for Groups of Farms 
Classified According to AEPU or CPR, 
and Total Hired-out of Labour (Man-hours), 
Wargabinangun Village,
Dry Season 1979
AN0VA
Source of variation Sum of 
square
Degrees of 
freedom
Mean
squares
Fc.
1. Classified according 
to AEPU: •kk
Between groups 575646.1 1 575646.1 5.6
Within groups 6684461.1 65 102837.9
2. Classified according 
to CPR: *
Between groups 374340.7 1 374340.7 3.5
Within groups 6885766.4 65 105934.9
Ft (0.025); 1, 65 = 5.
*). Significant at 10 
**). Significant at 2,5
3, Ft (0.10); 1,
percent level, 
percent level.
65 = 2.8
Generally we expect that the lower the AEPU, the higher the 
hire-in of labour. If landless farms are included in the analysis, we 
could expect that AEPU landless farm households have no correlation 
with hire in labour. Almost all of their labour supply are hired out. 
In the village observed, Table 4.8 indicates that the high AEPU 
households are also more likely to hire-in labour. Also, the table
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shows that households with low CPR tend to hire in wage labour because 
of the larger farm size. Total hire-in of labour varies significantly 
between different AEPU of farm groups, but using CPR it is not 
significant as shown in Table 4.13.
Table 4.13
Analysis of Variance Table for Groups of Farms 
Classified According to AEPU, CPR, 
and Total Hire-in of Labour (Man-hours), 
Wargabinangun Village,
Dry Season 1979
ANOVA
Source of variation Sum of 
square
Degrees of 
freedom
Mean
squares
Fc.
1. Classified according 
to AEPU: **
Between groups 10671129.1 1 10671129.1 4.9
Within groups 140661646.6 65 2164025.3
2. Classified according 
to CPR: +
Between groups 4137554.5 1 4137554.5 1.8
Within groups 147195221.1 65 2264541.9
Ft 9).05); 1, 65 = 4.0; Ft (0.10); 1, 65 = 2.8 
**). Significant at 5 percent level.
+). Not significant at 10 percent level.
The situation occured because, as has already been mentioned in 
Chapter 3, non-family labour use is higher than family labour use in 
these households. Even though a household's total farm size operated 
is very small, the hire-in of labour is high, due to simultaneous work 
in rice cultivation especially during planting, land preparation and 
harvesting.
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It is necessary to note that Chayanov's theory was based on an 
assumption of a flexible supply of land. This assumption allows farm 
households to expand and contract their farm size ownership by selling 
or buying land. In the village observed, even though selling and 
buying land is not common, Chayanov's theory still can be used to 
explain the relationship between land operated and CPR/AEPU as a 
representative of demographic differentiation, since share cropping 
and 2 forms of land leasing exist and play an important role in 
allowing the size of land operated to be varied.
The three kinds of land tenure in Wargabinangun are:
1. Land lease, where in some villages in Java it is called also
jual setahun (to sell a land for a year), because landowners 
receive the lease money first before they release their land 
to lease for a certain period (1, 2 or 3 years). In some
cases money lease is paid after harvest depending on the 
agreement of the two parties.
2. Share cropping, where in Javanese agriculture the output- 
input share between the two parties, generally follows the 
regulations presented in Table 4.14 below.
3. Land lease with sharecropping. Here the lease gets
agreement from the landowners to farm the land on
sharecropping basis. Recently, this system has been getting 
more popular in Javanese agriculture.
Previously, the share cropping system was based on family relationship 
considerations. Share croppers offered their land first to their 
close relatives, before the other tenants. This situation is parallel 
to Javanese social ties and seems to indicate that there are definite 
limits to the sharing of wealth and poverty. According to
Koentjaraningrat (1967, p.251), it is important for a Javanese
household to have good relations with close neighbours, then with
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Table 4.14
General Share Cropping System Regulations 
among Javanese Farmers, 1978
Cost items
Responsible of:
Land owner (%) Tenant (%)
1 . Seed 50 50
2. a. Fertilizer 50 50
b. Animal manure - 100
3. Tax 100 -
4. Chemical pesticides 50 50
5. Harvest 50 50
Note: Chemical fertilizer generally used since 1965.
Seed cost generally counted after harvesting.
Source: Sawit (1978).
others in the same hamlet, and lastly with households in other 
hamlets. So, share cropping system regulations among Javanese farmers 
are much more complicated than shown in Table 4.14, and depend on the 
relationships between the owner and the tenant.
Poor farmers leased out their land for money considerations, but 
rich farmers did it because of labour shortage, and other such cost- 
benefit considerations. In general land lease allows land to shift 
more freely between cultivators, and now is getting more popular in
Indonesia.
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CHAPTER 5
CONCLUSIONS AND SUGGESTIONS FOR FURTHER STUDY
5.1 Summary and Conclusions
Underutilization of labour is a problem faced by Indonesia as 
with other developing countries. From the point of view of national 
development, labour must be seen as an abundant human capital asset 
for which productive plans should be made. The problem of 
underutilization is examined in this study, which attempts to 
determine the balance between demand and supply of labour in rural 
areas. In addition, the study analyzes the influences of the 
demographic differentiation factor on farmer behaviour in the use of 
labour and land. The analysis of the study is based on two 
approaches, the labour utilization approach of Yotopoulos (1976), and 
the demographic differentiation approach of Chayanov (1966).
The object of research was a densely populated coastal village 
in West Java where family size averaged 5 persons. About 50 percent 
of the total households in the village study were farmers who 
cultivated their own sharecropped or rented land, or operated some 
combination of these. The remainder were those who owned but did not 
cultivate their land themselves, and landless labourers. Of the 67 
farm households in the chosen sub-sample, average sawah land operated 
wäs 0.665 hectares, with labour use averaging 1504 man-hours per 
hectare. Even though land cultivated was in general in very small 
plots, hired in labour was rather high (average 87 percent), the 
remaining 13 percent being family labour. This occured because in the 
cultivation of land, planting and harvesting of paddy, the people 
follow a simultaneous system i.e. work together move from one land to 
the other in a very short time In addition to paddy cultivation,
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secondary crops and non-agricultural activities such as trade, wage 
labour and other salaried work are also important activities which 
absorb much labour.
Although this study is based on cross sectional data for a very 
short period (the dry season of 1979), the positive correlation 
between total farm size operated and labour surplus/shortage is clear. 
In general, farm households with areas of less than 0.5 hectare 
experience surplus labour, while those who cultivate plots of 1 
hectare or more experience labour shortage. The smaller the land size 
the greater the tendency of surplus labour to occur, and vice versa. 
The differences of surplus or shortage of labour among three 
categories of farmers grouped according to farm size groups (less than 
0.5, between 0.5 and 1, and over 1 hectare) were statistically 
significant.
Because in rural areas of Java in general plots are very small 
25and population dense, the relationship between cultivated land and 
surplus labour results in disguised unemployment. The fact that the 
family, rather than the individual, is the worker-unit in agriculture 
in nearly every village of Java, can help to explain why unemployment 
can take a disguised form rather than the form of open unemployment. 
Where members of a household work collectively in a household 
agricultural enterprise, it is suspected that the mechanism for the
25. This problem has been widely discussed by economists and 
sociologists in Indonesia. Booth (1982, p.96) notes that in rural 
Java agriculture is concentrated in small plots where nearly 60 
percent of farmers cultivate land of less than 0.5 hectare. 
Sajogyo (1979, p.119) shows that in 1970 there were 9.4 millions 
farm households in Java, of whom 40 percent controlled 80 percent 
of the farm land with an average size of 1.2 hectares.
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calculation of marginal physical product of labour equal to wage rate 
level, works only imperfectly. In a situation such as this, the idea 
put forward by Uppal (1969, p.388) is quite true, that is "the 
marginal product of collective effort could be zero in the sense that 
even if an able-bodied member of the family added nothing to the 
family output he would nevertheless share both the work and the joint 
income". This is a clear example of a situation containing hidden 
unemployment.
In the empirical result of Chapter 4, it appeared that one 
worker in ten was in disguised unemployment in the 1979 dry season in 
the village studied. But, in fact, most had some underemployment. As 
indicated, this study refers only to the farmers who operate sawah 
land. However disguised unemployment can be expected to be higher 
among households which do not own land and rely solely as agricultural 
wage labour. This member of households which do not own land and rely 
solely as agricultural wage labour were 42% and the households which 
own the land but all of their land was leased or shared were 8%. This 
member of landless farm households is almost the same as that of 
households in the sub-sample analyzed (see Table 3.1)
In addition, if this study were extended to include the rainy 
season it is likely that disguised unemployment would be shown to be 
greater. This is because the period of maximum activities occurs in 
the dry season. In the dry season absorption of labour in 
agriculture in the sample village was high because the sawah was well 
irrigated, and it was possible to plant secondary crops. Also 
opportunities for employment outside agriculture are not as limited by 
transport in the dry as in the wet season. Again, Table 3.12 shows 
that cultivation of palawija especially capsicum and other secondary
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crops, absorbs more labour per hectare than cultivation of paddy of
9sawah. This is because work on sawah, especially on land 
preparation, planting, harvesting requires a relatively short time, 
while cultivation of palawija can be spread over a season, so that 
family labour can be used to a greater degree, as is seen in Table 
3.12.
According to Sen (1962), disguised unemployment in general takes 
the form of a smaller number of working hours per head per season and 
a lower intensity of work with people "taking it easy". Sen's 
argument, in the case of the village under analysis can be shown as in 
Figure 5.1
The figure shows that the Marginal Physical Product of Labour 
becomes very low (zero) at point OW man-hours of labour and beyond 
this point labour cannot be productively added. OP2 is the working 
population, which means that each person gives an average contribution 
of OW/OP2 hours of work. OW/OP^ shows the 'normal' number of working 
hours of each worker. The job can be done by OP^ labourers working 
'normal hours'. Thus it is clear that shows the volume of 
unemployment which is disguised in the existing labour force.
In this situation, open unemployment does not occur because work 
hours are spread in such a way between the farm household in the 
village, as that the number of workers is OP2 instead of OP^. This
26. When compared with results of other studies in coastal villages 
(A.E.S., 1980), village S also shows the same pattern, that is of 
polycultural agriculture (rice-rice followed by secondary crops or 
rice-secondary crops followed again by secondary crops) in one 
year absorbs more labour than monoculture (rice-rice). In 
polyculture, absorption of labour is about 4000 man­
hours/ha. /year , while for monoculture it is only about 3000 man­
hours/ha. /year .
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Figure 5.1
The Performance of Work Habit 
in Developing Countries Generally
Tota l p ro du ct
M arg in a l physical p ro du ct of labour
'S W
M an  hours of labour
N u m b e r of w orkers  source j  u p p a l . i969 p 389
kind of situation means that "work habits" in Indonesia and other 
developing countries appear to be more leisurely than in more 
developed countries. "More leisurely" means that their productivity is 
less due to "work habits" which is influenced by lack of capital. It 
thus becomes clear what policies are needed to solve a disguised 
unemployment problem in the village. The first is the increase of 
work opportunities outside agriculture in order to allow the 
reallocation of excess labour from agriculture to non-agricultural 
sectors. This is important, and in the village observed there was a 
tendency for the lower total farm size operated and non agriculture 
income to be associated with higher surplus of labour. Secondly, it
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is necessary to maintain or even increase the productivity of workers, 
by improvement in the provision of productive infrastructures and 
technology. This is important because the lower the agricultural 
income, the higher the surplus of labour.
Disguised unemployment has a close relationship with the farm 
family structure and family composition. The demographic factor, 
which in this study is reflected in AEPU and CPR, tend to be highly 
correlated with area of land cultivated. This may indicate the
possibility that the demographic differentiation of Chayanov (1966) is 
applicable in the sample village. Although the cross-sectional data 
used cannot show changes of transfer of land as the all important 
factors in the village during this period, at least during the period 
the research was conducted, the theory appears to be valid. Share 
cropping and leasing of sawah replaces the land buying and selling 
function assumed in of Chayanov's theory, allowing the area of land 
cultivated by a farm household to be varied. For the households in 
the sub-sample, the higher the AEPU (which generally means a lower 
CPR) the higher the average working hours in the sample farm 
households. Secondly, the higher the AEPU (and the lower the CPR) in 
any household, the higher also the labour use in sawah, even at 
different level of significance. Thirdly, the higher the AEPU (and 
the lower the CPR), the higher also the use of hired labour outside 
the farm household (hired-out labour). In the case of hired labour in 
own-farm activities (hired-in labour) there is found a tendency that 
the higher the AEPU (and the lower the CPR), the higher the average of 
hired-in labour. This is related to the fact that in the sub-sample 
only 13 percent of the total labour used in agriculture family labour, 
the remainder being hired-in labour. The high level of hired-in 
labour is balanced by a high rate of hired-out labour. This occurs 
because Wargabinangun village is a coastal village with good
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irrigation, which follows a simultaneous planting pattern for paddy, 
so that there is a high rate of demand for labour in certain short 
periods, unusually during land preparation, transplanting and 
harvesting. This problem is controlled by farmers by cooperative 
effort from one farm to another, with workers in the status of hired 
labour when they work on farms owned by others.
5.2. Suggestions for Further Study
27As in other studies, this study cannot include estimates of 
all variables needed to calculate surplus or shortage of labour within 
a household. Because variables needed such as hours worked on 
chickens, trade, house work, etc. were not available directly from the 
questionnaire, other available variables have been used (in this 
case, the income variable) to calculate the desirable proxy variable 
(in this case hours of work) in economic activities of certain 
households with the assistance of previous studies which were 
relevant. This procedure may give inaccuracies. The assumption that 
there are no changes in the environment which influence the 
opportunity for income return to labour especially in trade activities 
may well not be in accordance with the facts.
In order to overcome some of these problems, direct research 
which records use of hours of work in each family economic activity is 
needed. Again the data should be extended to cover several years 
rather than only one season, so that it would be possible to draw more 
relevant conclusions from the facts.
The Chayanovian theory of demographic differentiation (1966) was 
basically constructed to monitor developments in the rise and fall of 
land ownership of cultivable land, according to the development of
27. See for example Yotopoulos' work (1967).
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the family life cycle from one generation to the other. This clearly 
needs accurate time series data to prove the validity of the theory in 
the village studied. The process of entering and exiting each farm 
family members into and out of labour force should be monitored 
continuously. At the same time the process of economic asset 
transfer, especially land, should also be monitored to determine how 
the present labour force should be allocated optimally. In addition, 
Chayanov's assumption of unlimited supply of land, which in this study 
was considered to be replaced by the role of share cropping and land 
lease system needs to be observed thoroughly. The further assumption 
that the demographic factor is the same, and consequently the material 
condition among farm households is the same, is not realistic and need 
to be modified.
In this study CPR, calculated using the national standard of 
nutrient requirements may need to be modified by using actual 
consumption needed in the village sample. All of the above aspects 
need deep further study and research.
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Appendix A: Supplementary Table
Table A.l
The Relationship between Surplus or Shortage of Labour, 
and Some Other Variables of Households Sub-sample, 
Wargabinangun Village,
Dry Season 1979
No. TFS Ya SI CPR AEPU Yt Ys Yg Yo Yn
01 0.11 32500 365 1.3 2.0 0 0 0 29750 29750
02 0.140 33800 1492 2.2 2.8 0 0 0 10200 10200
03 0.175 40800 697 1.5 2.0 180000 0 0 0 180000
04 0.175 48000 423 1.8 2.0 0 0 0 61300 61300
05 0.175 42000 1101 1.5 2.0 0 0 0 23750 23750
06 0.175 44000 779 2.0 2.3 0 0 0 0 0
07 0.175 60000 536 1.8 2.0 0 0 0 12375 12375
08 0.175 72000 1186 1.1 5.3 172000 0 0 41050 213050
09 0.175 144000 980 3.1 2.1 0 0 0 7950 7950
10 0.180 56250 2148 1.6 3.6 90000 0 0 50500 140500
11 0.245 41400 1013 1.0 2.6 0 0 0 26950 26950
12 0.280 42000 720 1.9 2.6 27000 0 0 10125 37125
13 0.280 86400 1409 1.3 4.6 0 22500 0 58750 81250
14 0.350 28800 -121 2.3 1.8 0 0 0 16500 16500
15 0.350 33600 229 1.3 3.1 0 0 0 25925 25925
16 0.350 36000 660 1.2 4.6 0 0 0 10525 10525
17 0.350 30000 1493 1.5 2.0 0 0 0 18225 18225
18 0.350 42000 1147 1.6 4.8 0 0 0 17900 17900
19 0.350 64000 1395 1.0 2.8 0 0 0 9650 9650
20 0.350 80000 1799 1.0 2.0 0 0 0 18925 18925
21 0.350 108000 1811 1.6 3.3 0 0 0 21550 21550
22 0.350 117600 2302 1.5 3.1 0 7500 0 31820 39320
23 0.350 137620 2793 1.1 4.9 33150 0 0 0 33150
24 0.350 234000 1325 1.3 5.3 13500 0 0 105400 118900
25 0.385 120900 988 1.2 3.0 0 0 0 28025 28025
26 0.387 32400 745 1.5 2.3 0 0 0 0 0
27 0.399 67200 719 1.9 2.3 0 19125 0 12625 31750
28 0.410 54000 739 1.8 2.3 25000 0 0 34863 59863
29 0.420 36000 1992 1.1 6.1 0 0 0 90750 90750
30 0.455 97600 450 2.0 2.3 0 0 0 13125 13125
31 0.500 42000 702 1.9 2.8 0 0 0 18875 18875
32 0.500 57600 -598 3.3 1.8 0 0 0 0 0
33 0.500 96000 1064 2.6 2.6 1980000 0 0 0 1980000
34 0.525 86600 80 2.2 2.0 0 0 0 16088 16088
35 0.665 37800 1996 1.0 4.8 0 0 0 950 950
36 0.700 61075 139 1.4 3.8 0 0 0 6900 6900
37 0.700 70000 26 1.0 1.8 0 0 0 0 0
38 0.700 77000 339 1.3 2.0 0 0 0 0 0
39 0.700 86400 130 1.2 2.0 180000 0 0 0 180000
40 0.700 85000 480 2.0 2.3 0 0 0 37750 37750
41 0.700 119000 116 1.3 3.8 0 0 0 93500 93500
42 0.700 118800 495 1.5 2.0 0 0 20322 20322
43 0.700 112000 776 1.5 3.6 0 0 0 15000 15000
(continued)
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Table A.l (continued)
No. TFS Ya SI CPR AEPU Yt Ys Yg Yo Yn
44 0.700 171000 -1924 1.7 2.8 24000 0 0 6750 30750
45 0.700 217000 1184 1.7 2.0 90000 0 0 0 90000
46 0.700 288000 -472 1.6 3.6 0 0 0 0 0
47 0.700 408000 5 1.1 5.4 12000 0 0 19745 31745
48 0.750 151200 3429 1.0 6.1 0 0 0 0 0
49 0.840 93300 1559 1.5 4.4 0 0 0 0 0
50 0.875 105000 773 2.7 2.6 0 0 0 0 0
51 0.964 316800 822 1.0 2.8 800160 0 0 0 800160
52 0.980 158400 -735 1.2 4.9 90000 0 0 59150 149150
53 0.980 240000 -701 1.8 2.3 0 0 0 12600 12600
54 1.000 168000 202 1.4 2.3 0 5000 245 38875 44120
55 1.000 234000 1051 1.0 4.8 0 0 0 0 0
56 1.014 150200 -17 1.5 2.0 0 400 0 23375 23775
57 1.175 439800 615 1.6 4.1 30625 0 0 0 30625
58 1.400 439500 248 1.0 4.8 0 0 0 0 0
59 1.400 480000 2228 1.2 4.5 0 0 0 0 0
60 1.575 659000 -1303 1.8 2.3 0 0 21000 0 21000
61 1.900 280000 1570 1.2 4.6 0 0 0 0 0
62 2.018 364500 -626 1.3 4.9 0 0 33500 90738 124238
63 2.100 136000 -3659 1.3 5.6 0 0 0 53190 53190
64 2.275 624000 -8212 1.2 4.3 0 0 0 0 0
65 2.282 281000 58 1.0 4.6 180000 0 0 0 180000
66 2.625 805000 1920 1.3 5.3 0 0 0 0 0
67 2.947 682050 -3456 2.5 1.1 0 0 0 0 0
Note: No = the numbers of farm households analyzed.
TFS = total farm size operated, consisting of the sum of the areas 
planted to rice and palawija on sawah, palawija on upland and 
house yard (ha).
Ya = income from agriculture (Rp).
SI =r surplus or shortage of labour (man-hours).
CPR consumer/producer ratio.
AEPU = adult man equivalent production units.
Yt = total income from trade (Rp).
Ys total salaries income (Rp).
Yg total income from gleaning (Rp).
Yo = total income from off farm (Rp).
Yh = total income from non agriculture (Rp).
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
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Table A.2
Sources of Savah Land operated of 
Households Sub-sample, Wargabinangun Village 
Dry Season 1979
Land Owner 
(Ha)
Rented Land 
(Ha)
Share Cropping 
(Ha)
Total Farm Size 
(Ha)
0.112 0.112
0.140 - - 0.140
- 0.175 - 0.175
- 0.175 - 0.175
- - 0.175 0.175
- 0.175 - 0.175
- ~ 0.175 0.175
- - 0.175 0.175
- - 0.175 0.175
- - 0.175 0.175
- - 0.175 0.175
0.035 0.175 - 0.210
- - 0.280 0.280
0.280 - - 0.280
- - 0.280 0.280
- - 0.280 0.280
0.130 0.175 - 0.305
- - 0.350 0.350
- - 0.350 0.350
0.350 - - 0.350
- 0.350 - 0.350
0.350 - - 0.350
- 0.350 - 0.350
0.350 - - 0.350
- 0.350 - 0.350
- - 0.350 0.350
- - 0.350 0.350
- - 0.350 0.350
0.210 0.175 - 0.385
0.399 - - 0.399
- - 0.420 0.420
0.105 0.350 - 0.455
0.490 - - 0.490
0.500 - - 0.500
- - 0.500 0.500
- - 0.500 0.500
- 0.350 0.350 0.700
0.700 - - 0.700
- - 0.700 0.700
- 0.700 - 0.700
- 0.700 - 0.700
(continued)
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Table A.2 (cont.)
No. Land Owner 
(Ha)
Rented Land 
(Ha)
Share Cropping 
(Ha)
Total Farm 
(Ha)
42 0.700 0.700
43 - - 0.700 0.700
44 - 0.700 - 0.700
45 0.700 - - 0.700
46 - 0.700 - 0.700
47 - 0.700 - 0.700
48 - 0.700 - 0.700
49 0.700 - - 0.700
50 - - 0.750 0.750
51 0.875 - - 0.875
52 0.175 - 0.719 0.894
53 0.262 0.700 - 0.962
54 - 0.980 - 0.980
55 - 1.000 - 1.000
56 - - 1.000 1.000
57 1.050 - - 1.050
58 - 1.000 0.175 1.175
59 0.840 0.400 - 1.240
60 - - 1.400 1.400
61 1.400 - - 1.400
62 1.400 - - 1.400
63 - 0.350 1.668 2.018
64 - - 2.100 2.100
65 - 2.275 - 2.275
66 2.625 - - 2.625
67 1.897 1.050 — 2.947
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